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AN ENTOMOLOGIST IN COSTA RICA.* 

By Philip P. Calvekt, PIl i)., 

University of iVnnsylvanin, Plulailrlphia, i’a. 

Until the separation of Panama as an indeiiendent state 
from Colombia, Costa Rica was the sontluTnniosl of five 
republics of Central America. It lies between Nicaragua on the 
north and Panama on the south, from latitude 11° to S° North. 
Its general trend is from northwest to southeast, and through its 
entire length runs a series of peaks, many of them volcanoes, 
whose greatest altitude is above 12,00(1 feet. North of the 10th 
parallel, this chain divides into two l)ranches one of which, 
extending in a more easterly direction toward the Atlantic, is 
composed chiefly of the volcanoes Poas (STSO ft.), Barba 
(9508 ft.), Irazu (11320 ft.) and Turrialba (1001)5 ft.). The 
other branch, retaining the southeastward trend, is continued 
by the Cordillera of Chiriqui in Panama and includes the highest 
elevations in the country. Along the lOth ])aralk'l the distance 
from the Atlantic to the Pacific is 1S5 miles, but if we measure 
to the eastern shore of the Gulf of Nicoya, th/it is from the port 
of Limon to Puntarenas, 125 miles. The railroad in making 
this transit climbs to 5000 feet and this ascent togdher with its 
windings increases the actual distance to 175 miles. 

The prevailing easterly trade winds coming from llu; Carib- 
bean, laden with moisture, strike again.st the lofty mountains 
and cause a heavy precipitation on the Atlantic sloj^e throughout 
much of the year. Sheltered by the same peaks the Pacific 
sk)pes and even some localities on the Atlantic, like Cartage, 
receWe a \iTed\i\tat\on unV\\ soulVivAy w'wids \w\ng, 

moisture from April to November. 

^Abstract of address before the Entomnlogica} Swiety of Awerica, Cleveland, 
Ohio, Jan. ]. 1913. Tl)e address was illustrated by a very fine serie.s of lantern 
views from oliotograjihs of insects and localitie.s of scienlifK and sernit- interest. 
—Ed. 
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Passing from east to west, the average annual rainfall at 
Limon is 126.8 inches, Juan Vihas 85.6, Cartage 60.7, with 
minimal average monthly precipitations of 5, 2.5 and 1 inch 
respectively (all these on the Atlantic slope), while correspond- 
ing figures on the Pacific slope are 76 inches for Tres Rios, 76.4 
for San Jose and 62.1 for Nuestro Amo, the minimal average 
monthly rainfalls being .12, .43 and 0 inches respectively. 

The abundant rainfall gives rise to many streams of all 
sizes. Erosion and the undermining of the loose soil have cut 
the surface of the land into many deep ravines and canyons, 
producing a rugged topography and making travel difficult 
and time-consuming. Within short horizontal distances are 
great differences of elevation. This, in turn, has affected the 
character of the vegetation and of the fauna. ‘Pronounced 
segregation of many living things is consequently often the 
case, and the richness of the biota, as estimated by the number 
of species, is greatly increased. 

Pittier, in 1908, gave the number of species of flowering 
plants of Costa Rica as 3441; the corresponding number for 
New Jersey is 1351 (Stone, 1910). Carriker, in 1910, listed 
753 species and subspecies of birds from Costa Rica,- or more 
than half the total number (1196) for America, north of Mexico 
in the A. 0. U. check list of the same year, and twice as many as 
have been recorded in recent years for Maine (327), Colorado 
(392) or Washington (372) ; the smallest of these three has an 
area at least a third greater than that of Costa Rica which is 
only 23,000 square miles, Rehn, in 1905, gave a partial list 
of 195 species of Costa Rican Orthoptera, as against 154 species 
in the far more thoroughly explored state of New Jersey. 
Godman and Salvin, in 1901, enumerated 236 genera of Costa 
Rican butterflies; Dyar, in 1902, recognized 152 genera for 
America north of Mexico. Schaus has found 150 Costa Rican 
species of the butterfly genus Theda, as contrasted with 56 
species in America north of Mexico. 

All of these characteristics make Costa Rica a Paradise to 
the naturalist. Its variety of altitude offers variety of temper- 
ature. The short distance from the shores of the Atlantic to 
those of the Gulf of Nicoya, an arm of the Pacific, and the exist- 
ence of the transcontinental railroad render it possible to pass 
from one to the other in ten hours; a comparison of conditions 
at similar altitudes on the two slopes of the divide may be eaaly 
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and quickly made. In the higher parts of the country the climate 
is salubrious and invigorating, and witli a little care one may 
safely investigate the heated lowlands. fVoximity to >Soulh 
America, with no intervening barrier, has permitted the invasion 
of many denizens of the Southern Continent, while not a few 
cases of continuous distribution from North America are also in 
evidence. The most orderly of Central American countries 
holds its presidential elections with as much enthusiasm and 
with less disturbance than those of the United Stales. A 
peaceful aq,d hospitable people and an onliglUened government 
render the stranger’s visit an event to be remembered by him 
with delight throughout a lifetime. 

In one or other of these qualities, Costa Rica is excelled by 
Mexico, Colombia or Brazil, but by none in the totality of the 
advantages which it offers tc) the students of all the branches 
of ecology in its widest sense. One shadow, indeed, hangs over 
the fair land — that of the earthquakes which within two centuries 
have thrice destroyed the town of Cartago, lying on the southern 
slopes of the volcano Irazu, the latest destruction being that of 
May 4, 1910, when it was serving as our own he.'ulcinarUTs. 

During the year, May 1909, to Mny, 1910, insects, especially 
Odonata (dragonflies) were collected and studied at the following 
fourteen groups of places and at intervals, in order to obtain 
data on seasonal distribution. 

On the Atlantic .slope: 

Banana River region, oO feet, November. 

Guapilcs, 984 feet, June, November. 

Peralta, 1088 feet, August, March. 

Turrialba, 2000 feet, July. 

Juan Vihas, 2500-4000 feet. June, August, October, 
December, February, March April. 

Cachi. 3600 feet, March. 

Cartago, 4750 feet, every month. 

Volcano Irazu, 4750-11300 feet, July, September, March. 
On the Pacific slope : 

Tres Rios and La Carpintera, 4260 to 5700 feet, Decem- 
ber, March. 

Alajuela, 3100 feet, September, December. 

Tumicares, 1800-2200 feet, August, December, April. 

Sunibres, 800 feet, October. 

Puntarenas, 10 feet, February. 

Guanacaste, 0-2200 feet, January. 
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Four of these localities are here described briefly. 

Juan Vinas, on the Atlantic slope, was particularly fruitful 
as a collecting ground owing to its combination of many of the 
advantages mentioned above. The railroad station, 73 miles 
from Limon, and at an altitude of 3300 feet, is on the bottom 
of an old crater the rim of which, at the general level of the 
country, is 700 feet higher; the village of Juan Vihas is at this 
latter elevation. From the railway, in half an hour, ^ one may 
reach the Rio Reventazon, 800 feet below. The canyon of this 
river thus has a depth of 1500 feet, and presents a great variety 
of slow- and of swift-flowing brooks, cascades, waterfalls, forest, 
swamp, bare rock and dense vegetation. It was productive of 
material illustrating previously unknown life-histories of inter- 
esting Odonata (Cora, Mecistogaster, Thaumatoneura, Philo- 
genia, Palaemnema, etc.). 

Surubrcs, on the Pacific side, at an altitude of about 800 feet, 
was a favorite with the late Professor Paul Biolley, where he 
gathered much insect material subsequently sent to entomolo- 
gists in the United States and in Europe. A week was spent in 
the hacienda, which he occupied on several occasions, but at a 
different time of year, to secure data to supplement those which 
he obtained. 

The northwestern province of Costa Rica, Guanacaste, has 
beep little visited by entomologists. Thanks to Professor J. F. 
Tristan, the Xv'riter accompanied an official educational commis- 
sion thither, and collections and observations were made at 
Filadelfia, Liberia, Santa Cruz, and Hacienda Guachipelin. 
The last named, at an altitude of 1700 feet, is not far from 
the still unexplored Volcano Rincon de la Vieja. 

Cart ago, near the top of the Atlantic slope of the railroad, 
was, until its destruction, alluded to abpve, a convenient center 
for visits to various parts of the country and served as the 
breeding place of living material collected on these excursions. 

(Other aspects of this visit to Costa Rica have been described 
in Entomological News, vol. XXI, pp. 334-337, July, 1910, and 
In Old Penn Weekly Review of the University of Pennsylvania, 
vol. IX, pp. 165"170, Nov. 12, 1910. Some of the results 
obtained from studies on Costa Rican Odonata have been pub- 
lished in Entomological News for 1910, 1911 and 1912, and will 
probably be continued in subsequent volumes of the same 
journal.) 
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INlRODUCTiOX. 

This report presents a method for determining the flight 
factors of mosquitos. The scheme was developed and tried' 
out on the canal zone and has given results which warrant its 
publication. Apart from its purely scientific .standpoint, the 
knowledge of the flight of Culices enables us to direct better our 
efforts toward the eradication of the.se insects from our habita- 
tions, and thus greatly reduce the possibilities for tran.smis.sion 
of such diseases as yellow-fever, malaria, dengue, etc,, and to 
a large measure do away with the insect as a pest. 

DESCRIPTION. 

Briefly stated, adult mosquitos are bred, colored with an 
amlin dye and then liberated at stations about the town selected 
for study. Systematic collections of adults are made in the 
buildings of this towm, and these adults are tested for the 
presence of color. ^ 
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A. GENERAL COXSIt>ERATION. , 

Dispersal includes everything involved in the movements of 
animals from one place to another. It is a more or less eccentric 
movement because the paths taken are usually those of least 
resistence and economy. In mosquitos, dispersal is limited to 
four general means; (1) flight of the adult, (2) the adults may 

carried by the wind. (3) they may be carried in trains, other 
vehicles, on the clothing of man or on other animals, and (4) the 
eggs, larva', pupa? and to some extent the adults, may be carried 
down stream or across a pond by current or wind action. 

Such mosquitos as transmit diseases to man, especially 
when they serve as intermediary hosts in such transmission, 
are usually limited in their breeding area to the vicinity of 
human habitations. This is well illustrated by Aedes mlopus 
Meigen which transmits yellow fever, and Anopheles albimanus 
Wiedemann, responsible for E. A. malaria. Such mosquitos 
(verified by us in the two cited species) are not distant travellers, 
and if they do come from distant places, it is through gradual 
infiltration. Some species of Ctdex are powerful fliers; others 
apparantly remain only near their breeding place. 

To merely liberate colored adults is almost futile. The 
study is an ecological one and requires a knowledge of all the 
physical, biotic and historic factors that in any way enter into 
the environment of the species studied. The statements given 
under the three subheads following are not intended to be 
exhaustive, and they must be amplified according to the species 
selected. 

}. Physical Factors. 

A good map of the region selected for experimentation is 
necessary. It must indicate with fair accuracy the topography, 
commercial projects, habitations, streets, roads, and inlets of 
oils or poisonous refuse into streams or ponds and the extent 
of this pollution. 

A recording anemometer should be in operation at the central 
station, and in addition to the velocity per hour intervals, 
.should give the eight main directions. If more than one such 
instrument is available, the others may be distributed at stations 
where decided wind deviations take place. Small portable 
anemometers will greatly augment the datat A self-recording 
• rain guage is a valuable addition. 
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The necessity of a well-kept, tabulated record for the data 
should aot have to be mentioned. The following reproduction 
of an arrangement found satisfactory in our work may be of 
help to other investigators. This method gives the investigator 
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at a glance four distinct data, graphically placed in proper 
relation to each other, viz: (1) the velocity and direction of 
the wind per hour intervals, for six or more days, according to 
the size of paper used; (2) the quantity, species, and sex of 
mosquitos liberated, time and place of liberation and the color 
used; (3) the quantity, species, sex, source and color of recovered 
adults, and (4) the total mosquito catch in all buildings. A 
simple system of cross-reference to data sheets containing 
details will save time and energy. 

Tracing cloth, so ruled that the ordinates correspond to the 
above form, can have recorded thereon the quantity and dura- 
tion of rainfall, cloudbursts, fogs, barometric pressure, frosts, 
etc. By superposition on the above tabulated form, the 
relation, if any, of these factors to flight, will be seen. A similar 
tracing, made to correspond to the map, should indicate the 
extent of prairies, forests, forest fires, drainage, marshes, the 
geology of the region, etc. 

Porcelain cup evaporimeters should be installed at many 
stations to determine the relative humidity. 

Biotic Factors, 

Weekly or biweekly surveys of the entire area should be 
made for the purpose of locating mosquito breeding areas. 
These should be charted on smaller maps. If portions of this 
area are oiled, treated with larvacides, or subjected to noxious 
fumes, the extent of such pollution should be clearly indicated 
on the maps. It is necessary to know the time interval from 
oviposition to the adults for the species studied. When search- 
ing for Anopheles, particularly the malaria-transmitter, a safe 
rule is to go to unfrequented places, small puddles in grass 
land, etc. 

Most mosquitos, particularly the blood-suckers, are most 
active during and after dusk. It is evident, then, that an 
investigator should be detailed for night observations. A 
sweep-net should be used for beating the grass and shrubbery 
for mosquitos, traps may be set out to intercept or attract 
adults, or the observer may remain quiet, expose his arm, and 
' note the ferocity of the biting. 

The abundance or scarcity of such predacious animals as 
dragon flies, robber flies, ants, toads, frogs, fish, bats, etc., 
‘should be noted. Marked oscillations in the numbers of mos- 
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quitos will occur through the ravages of these animals. Collec- 
tions of these forms must he made and the stomachs examined. 
The best time for such collection is at or just after dusk when 
they feed upon these dainty morsels. Unless the stomachs 
are examined that evening, they should be preserved in 95^ ;! 
alcohol, containing about one i)ercent of thymol, the latter to 
arrest enzymic action. 

Life history studies should be made at tlie laboratory and all 
possible data bearing on the ecological problem collected. 

S, Historic Factors, 

This includes the geology of the region, the plant and animal 
association and their past history and ])rcsent trend, past 
human disturbances still exerting an influence on the biota, 
and the past history of the mosquitos studied. 

B. DKTAILED DESCRirTiON. 

Mosquitos are delicate organisms, the majority of the 
species unable to endure intense dry heat, absence of water or 
shelter, high winds, heavy rains, etc. They are dainty morsels 
to hosts of alert forms. So far as our experiments are concerned, 
additional factors enter to lessen the number of released adults 
which may be recovered. First, the female almost exclusively 
is able to suck blood. Second, mosquitos arc not dependant 
upon human blood alone. We have noted mosquitos sucking 
the blood of horses, mules, dogs, cats, monkeys and fowls. 
The need, then, for releasing large numbers of colored adults 
is evident. Better results w^ill follow if thousands of mosquitos 
are liberated. 

J. Collection and Care of Larvee and PupcE, 

A, Collection: Mature or nearly mature larva;; and all 
pupae, of the species selected for study, should be collected. 
Young larvae thrive poorly in the field laboratory. All preda- 
cious larvae must h>e excluded from the receptacles containing 
larvae and pupae. 

A white enameled or porcelain saucer is very satisfactory in 
'*dishing-up” water and algae to note whether mosquito larva; 
are present. The larvae, if there, stand out in bold relief 
against the white back-ground. If the larv® and pupai arfe 
abundant, a large white enameled dressing bucket (such as is 
used by hospitals) should be used to dip up quantities of the 
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water and algae. This prevents frequent disturbance of the 
water, and allows the frightened mosquitos to regain their 
equilibrium. When dishing-up the water, a shadow should not 
pass over the surface of the pond, as this causes the larvse to 
wriggle away. The algsc in the bucket should be removed after 
the larvae clinging to them have been dislodged. The contents 
of the bucket may then be strained through a clean piece of 
surgical gauze. In this manner the larva and pupae are not 
lost, While the very young larvae, small debris, etc., are allowed 
to wash into the pond or stream. The gauze should be inverted 
over a wide-mouthed jar, and water applied very carefully 
with a pipette to the larvas. These are thereby released from 
the gauze and placed in the jars. Small pails are as servicable 
as jars. 

The receptacles containing the larvae and pupae must be 
kept in a cool, shaded spot, otherwise the water will quickly 
foul. Not more than one and a half inches of w^ater should be 
allowed in these jars. The larvae should not be left in these 
containers for more than one half a day. Overcrowding must 
be avoided and at least once each half day the water should be 
aerated. A Paquelin Cautery bulb, with a capillary tube 
attached, serves well this object, and one or two bulbfuls will 
be found ample. 

B, Transportation: The larvae in these wide-mouthed jars 
should be taken each half day to the field laboratory, and here 
emptied into plates or larger receptacles. Prior to transporta- 
tion, the jars should be placed into a basket and separated from 
each other wdth excelsior or cotton wadding, and while carried, 
shaking must be reduced to a minimum. Constant shaking 
prevents the lary® from reaching the surface of the water to 
breathe at\d her\ce repeated unsuccessiut attempts to reach the 
surface bring fatigue and a large percent if not all of the larvae 
succumb as a result. Protection from heat and direct light 
must be considered. The jars themselves must be covered 
with a close-mesh gauze to prevent the escape of adults emerged 
en route. If larvse or pupae are transported in trains or vehicles, 
extra precaution should be taken regarding shaking, and 
additional precaution to prevent inquisitive people from hand- 
ling these jars and shaking them “to see the wrigglers wriggle, ” 
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Mosquito larvae and pupa‘ must be eonsideroil as delicate 
organisms and rough treatment en route makes !iil the whole 
day's work and gives but little enaniragement for further work. 

C. The Field Laboratory: The field laboratory is a necessity, 
but it need not consist of more than a small screened house, 
about eight feet square, protected from direct sunlight and heat. 
If located convenient to the breeding places, the collect <‘d larv:e 
will sufTer but little from jarring en route. Several such houses 
may be erected at convenient places, however, for all puf|u»ses 
one such house will suffice. It means a concentration of the 
collected larvje at one ]dace and one attendant can give these 
his undivided attention. No staining of atlulls should be made, 
at th(f laboratory as this would involve transferring of eolored 
adults and the possil)le esca])e en route of some of these. 

D. Breedin^-oul Xfetliods: As soon as the larv;e and tuiiiie 
in the wide-mouthed carrying jars reach the field laboratory, 
they should be transferred into a large pan. The pup;c should 
be jncked out by means of a pipette and eon fined in jars, tliese 
covered with gauze. 

White enameled or porcelain souj) jjlates gave the l)esl 
results as breeding receptacles for the larvic. If the plates are 
tilted slightly, both shallow and deep water is afforded to the 
larvae. Debris and filamentous algte should be reduced to a 
minimum. The food of the larva: should be known; if diato- 
maceous, a few pebbles covered with diatoms will suflfiee. 
Predacious larva: of all sorts must be eliminated. Some species 
of mosquitos prefer sunlight, others do not, or there is prefer- 
ence for foul water, etc. These peculiarities must be known. 
Successful breeding depends upon a careful attendance to the 
peculiar environmental factors of each species. 

Unless the water in the dishes is changed weekly, fouling 
will ensue and cause heavy mortality , A'his is olwiated by 
pouring the contents of the dishes over a piece of clean surgical 
guaze and then inverting, over a clean jdate containing fresh 
water. The larvae when in contact with the water will free 
themselves from the meshes of the cloth. Sudden additions of 
fresh water were found to be detrimental; best results were 
obtained with water which had been standing in the room for 
twenty-four hours. Careful observance to these environmental 
requirements has reduced mortality among our own larvae from 
ten percent to less than one percent. 
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The water in the breeding dishes must be aerated twice 
daily. The Paquelin Cautery bulb method referred to on page 
10 does well when the number of places is few. When these 
plates are numerous, it is better to construct an aerating device 
such as shown in figure 2, using old tins, tubing, etc. There 



should be as many feeders as there are dishes to aerate. To set 
the apparatus into operation, adjust feeders to plates, fill 
chamber “A” with water and open stop-cock leading to the 
air chamber. 

The writer noted on four occasions a large roach drinking 
water from breeding pans, at the same time devouring larvae. 
On seven occasions ants were seen reaching after such larvae 
as were near the edge of the plates and while under observation, 
two larvae were successfully withdrawn from the water. These 
observations suggest strongly the need of protection against 
these inroads. Keep lookout for mice. 
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Frequently through chemical or physical changes iti the 
water, produced by excess of lieat or food, improjK'r food or 
foreign substances, waste, etc., the larva* become sluggish and 
pupation is greatly retarded. If the cause is not due to fouling 
of the water, then table salt added not in excess of tlwee percent, 
will make the larva? active and accelerate |)U|)ation. The 
dead or sick larva? in such pans should be eliminated. 

Pupae should be segregated from the breeding dishes daily, 
preferably morning and evening. They should be confined in 
widc-mouthed jars, the depth of water not exceeding one and 
one half inches, and the number of pup:c not more than two 
hundred and fifty. The mouths of these jars should be pni- 
vided with paper cones, the tip truncated, and both cone and 
neck of the jar inserted into a screen cage as shown *in figure 3. 



Fig. 3. Breedin(i~ou( Co jjc.S, scrotrti rage, l>ack; A, woO(U“n “H” sup* 

}‘.orts; K, lofts for wettcfl waste; T, jar eoiitainin^ pupae; Iv, Iruneulcd paper cone 
trap. 


The cone acts as a trap, thus preventing the adults which enter 
the cage from returning into the jar and 1 icing drowned. All 
crevices about the jars and in the cages must be stopped with 
cotton w^aste. 

It is advisable to place moist cotton on the floor of the screen 
cage, also to fill cavities “A” of the “H” supports with wet 
waste. The top ought to be covered with a wet cloth. 3'hese 
simple measures keep the inside of the cage coo! and sweet, 
and adults can be kept in good condition for at least six days. 
The cages must be protected from direct sunlight, heat and rain. 
If ants are present, isolation by water barriers is necessary. 




14 


Annals Entomological Society of America [Vol. VI^' 


Several times the writer noted roaches in the cages, and the 
crops of the dissected roaches, as well as the appearance of the 
adults in the cages, showed the “why” of their presence. 

2. The Care of Adults. 

A. At the Field Laboratory: It is necessary each morning 
to remove the jars containing pupae from the screen cages. It 
will be found that no few adults remain on the sides of the glass 
jars. These arc readily transferred into the screen cage by 
holding the cage in direct sunlight and tapping the jar briskly 
with the hand. When the jars are removed, the holes in the 
cage which served to receive them, must be plugged snugly with 
cotton waste to prevent the escape of any adults. The cage 
must now be placed in a sheltered corner and left for several 
hours, or until the chitinous portions of the exoskeleton have 
hardened and the wings stiffened. Precaution must be taken 
against the invasions by ants and roaches. Avoid rapid evap- 
oration and direct sunlight. 

B. Transporting Adults to Stations: Colored adults should 
not be carried to several localities, the danger of the accidental 
escape of a colored one en route being too great. Adults, 
unstained, are best transported in the morning or evening, and 
each cage should be securely closed and partly encased in a 
damp cloth. The uncovered side should be underneath. An 
oil cloth cover is neccessary during showers. In two instances, 
when no covers were used, and the cages carried through light 
show'ers, all the adults were killed. Protection from wind was 
found necessary. Air currents cause rapid evaporation which 
the mosquitos cannot withstand. 

S. Coloring of the Adults. 

A. Dyes Used: Aqueous solution of eosin, fuchsin, gen- 
tian-violet, bismarck-braun. methylene-blue and orange-g, were 
used with good success, the proportions of dry stain to water 
being about one gram to fifty cc. It is best to make small 
quantities at a time as stock solutions may deteriorate. All 
stains should be kept locked up. Likewise staining operations 
should be known only to a few. Curiosity too frequently gives 
birth to trouble. 

It may not be amiss to state under this section two other 
“nparkers” which may be used effectively with larger diptera. 
iii^bur work they were not as serviceable as the dyes. The 
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first is a I : 20 aqueous solution of phenoiphthaloin. It was 
found satisfactory on typhoid flies and is detected readily wlien 
a drop or two of one percent solution of annnoniuin or sodium 
hydroxide is added to the suspected speciincn. A deep rod 
color indicates presence of the dru}». 'riic second a^ent is 
com starch and it is detected by applying tincture of iodin, a 
purple color ensuing in its presence. Wc had no o])portunily 
to give this latter method a fair trial. 

B, Staining the Adults: The mosquitos in the rectangular 
screen cages should be stained t>rcftTably toward evening, 
about two hours before they are to be released, and always al 
the station where they will be liberated. A shelter must be 
provided for these cages. The stains must be applied lightly 
and must be dry on the insects before they may be alloweil 
freedom. Small globules of water on the wings weight tlicsc 
(fowm to such an extent that the mos(}uitn cannot fly* and it is 
then easily captured by ants, roaches or more alert forms. 

The aqueous solution of the anilin dyes is converted unto 
a very fine spray through a vaseline-nebulizer, or a fine atom- 
izer, and this spray is allowed to fall upon the mosquitos. 
Direct and forceful projection of the stain against the sides 
the mosquito is productive only of death to the insects. Too 
concentrated solutions must be avoided. The idea is not to 
encrust the mosquito'with the stain, but to place a minute speck 
only upon the body. Hundreds of tests, using more specks of 
the stain gave pericci results when tested for color. The 
danger of too-protracted a staining is that sjjiracles become 
sealed with the stain, mouth ])arts glued together, sensory 
areas covered, wings folded, etc.; in other words the mosquitos 
are no good. 

After the mosquitos have been liberated, the cage should be 
washed in clear water to dissolve all superfluous stain adhering 
to the screening or sides of the cage. Such crusts, if allowed to 
remain, create a foulness about the cage which is detrimental to 
the mosquitos confined therein. It is best, though the statement 
seems hardly necessary, to keep separate cages for each color 
used. 

To remove stains from fingers and hands, received during 
the coloring operations, wash hands in acid alcohol. The lies! 
way is to use rubber post-mortum gloves when staining 
mosquitos. 
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4 . Liberating Colored Adults, 

The experiments conducted on the canal zone suggest the 
advisability of liberating adults at or about dusk, or from then 
on till midnight. The stations selected may be few or many, 
depending upon the complexity *of the physical and biotic 
factors presented at the time. All that is necessary for libera- 
tion is for someone to open the lid of the cage containing the 
colored mosquitos. This observer should note the time when 
he liberated the mosquitos, the climatic conditions at the time, 
and the direction taken by the mosquitos. If people move 
about near the place of liberation, particularly after dusk, and 
go to the town from there, this should be carefully noted. The 
person delegated for this duty should be a keen 'observer, 
and honest, too. 

The habits of the mosquitos vary with the species — not 111 
cry for the warm blood of man. Then there are some that 
can’t be without it. The writer liberated in the bush, about 
one quarter miles from Corozal, Canal Zone, at eleven a. m., 
about fifty stained An0f)heles albimanus Wiede., and noted 
three of these soon clinging to his dark colored trousers, and by 
walking slowly — just as the natives do— he brought these with 
him into the town of Corozal. This illustrates one of the 
avenues of dispersal, practically independant of wind, and we 
must reckon with it, especially since this species is responsible 
for most of the malaria on the canal zone. 

A precaution, based on the above observation, was found 
necessary. Brush your clotking carefully after liberating colored 
mosquitos, and if possible, wear a light colored suit. The latter 
suggestion proved very helpful. Note also if people passing 
along the highways, walk toward or from the townsite, and 
w'hether they saunter or walk fast, or are quiet or boisterous. 

5. Collection a7td Examination of Adults in Buildings 

The recovery of liberated mosquitos in the buildings will 
demand thorough search and great precaution. Unless this is 
done, much fruit cannot be expected for the labors and patience 
expended. 

A. Collection by Hand: Hand collections in the buildings 
are best made at dawn and just at dusk, the mosquitos at these 
two periods trying to get out and into, respectively, of the 
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buildings. The men selected for this \v<jrk sliould be i)rovided 
with a killing-tube made of a heavy walled test tulK\ 0 inches 
by 1^4 inches, containing a four inch cotton plug saturated with 
chloroform, over which are a few circular pieces of blotter paper. 
The collector merely superimposes the mouth of his tube over 
the mosquito he sees on the wall or clothing, the chloroform 
vapor, readily generated by the aid of the lieat of his palm, 
quickly kills the insect. A few days' work will render tlic novice 
an expert. All the mosquitos caught in one day in one l)uilding 
should be placed by the collector into a circular \n]\ box, of 
which he should have a good sui)p]y. This box should be 
labeled, giving the date, house, and the initials of collector. At 
the close of day, these boxes should be turned over to the ]>erson 
in charge, who should check them and rectify any existing 
errors. The next stej) is to examine these captured mosquitos 
for color. (See pp. 10-20). 


B. Collectwn by Traps: If the buildings are wH-screened 
and holes and crevices blocked, mosquito traps may be used to 
excellent advantage. This is being done on the canal zone, 
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and the trap illustrated was developed by Mr. Chas. H. Bath, 
sanitary inspector. Such or similar traps greatly add to the 
data, and if placed to buildings that harbor a large number of 
people asleep, will attract many mosquitos, save them, and in 
regions of malaria, greatly reduce the number of such cases. 
The traps should be numbered and recorded on charts where 
their location with respect to the wind is seen at a glance. 

Traps should be taken down each morning, at about nine 
o’clock was found best, and the adults in these killed and placed 
into pill-boxes, one box for each trap, and each box properly 
labeled. There is no apparent need for blocking up the open- 
ing in the wall when the traps are removed. During five months 
with these traps, the writer never found a single mosquito that 
entered during the daytime. The method used was to place 
a new trap in the place of the one taken out. 

A very satisfactory and quick way to kill the mosquitos in 
the traps is to place the trap into a closed chamber and fumigate 
with sulphur dioxide. The question arises whether or not this 
gas combines with the moisture in the mosquito to form sul- 
phurous acid (H2SO3), aift whether or not this will bleach what 
color is on the mosquitos. The data following, of a series of 
tests made, indicate the negative is true: 

50 Culex sp. Stained lightly with eosin, left in SO 2 chamber 
for 3 hrs. ; no bleaching. 

100 Culex sp. Stained lightly with eosin; 100 Culex sp. 
with gentian-violet, exposed 13 hrs.; no bleaching. 

30 Culex, 70 Anopheles albimamis et malefactor stained 
lightly with methylene-blue, exposed to burning sulphur and 
generated steam for 33^2 hrs. ; O. K. 

10 Culex sp. each slightly stained with all stains cited, 
exposed 15 minutes; no bleaching. 

Paper and blotters, wetted and colored, exposed for 6 hrs.; 
no bleaching ; no acid reaction to litmus. 

Vials containing 1 : 10000 aqueous solutions, of bismarck- 
braun, methylene-blue, gentian-violet and eosin, exposed 334 
hrs. ; no bleaching; no acid reaction. 

C. Collection in Tents, If patient and honest men are 
procurable, army tents may be pitched at suitable places 
radiating from the releasing point, and these men placed, one to 
a tent, with a lantern, killing tube and boxes, to catch all 
mosquitos that enter the tent. The lamp should bum dimly, 
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and the men cautioned to be as quiet as j.>ossiI>]e, and if they 
must move about » to so do wlh little commotion. Contrary 
behavior shews mosquitos away. It seems these gnats wait at 
the door till the occupant is quiet. The mosquitos caught in a 
given tent during each hour interval, should be placed in a pill- 
box, and this one properly labeled, containing in addition to 
what had already been indicated, the particular hour’s catch 
represented. 

D, Collections with a Beating Net: Important clues bearing 
directly upon the movements of adult mosquitos will be 
obtained by systematic sweeping in the grass and shrubbery, 
using for this purpose a large entomological beating net. The 
adults thus captured should be placed into pill-boxes, these 
labeled to show the place where caught, character of the vege- 
tation, and hour when captured. The note l^ook should 
contain data concerning the temperature, wind direction, 
velocity, humidity, cloudiness, smoke, etc. The writer noted 
from a series of sweepings that Anopheles albimnnus Wiede. and 
certain Culices (C. quinqxiefasciatus Say et Mansoxtia titillans 
Walker) were more abundant in the grass when the winds were 
above four miles per hour, than when these winds were less. Its 
bearing upon the problem can only be determined after a series 
of careful tests. 

E, Examination of Adults: The mosquitos in a single pill- 
box should be emptied upon a ])iece of glass plate under which 
is a white blotter or paper. With a camel’s hair brush these 
are spread over the plate and each specimen is wetted with a 
testing solution containing three parts of glycerine, three of 
alcohol and one of chloroform. If any color is present upon any 
mosquito, it will be revealed as soon as the testing solution 
reaches it, diffusing outward. Thus each colored specimen 
becomes a distinct nucleus of diffusion— hence non-colorcd 
adults cannot receive through accident some of the diffusing 
color and thus confuse the observer. The number, species, sex, 
date and where captured, of all recovered mosquitos, should 
^pear on the data sheets and charts. In addition, a record 
should be kept of the total mosquito catch, pro])erly tabulated. 

It is advisable that only one person he detailed for this 
examination, and care must l>e exercised to select a man free 
from either amnesic or general color blindness. His working 
table must be kept clean. He should make preliminary tests 
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to note the action and peculiarity of each color when tested. 
Accidental rupture of the abdomen of a mosquito, thus extruding 
the contained blood, should cause no confusion as this blood 
does not diffuse as does a stain, and furthermore, after a few 
minutes in the solution, it turns brown. If a spectroscope is 
available, all colors recovered should be confirmed. As a pre- 
caution, all tested mosquitos should be destroyed daily. It is 
advisable that each day’s catch be examined as soon as possi- 
ble, and whenever delay is necessary, afford protection from ants. 

SUMMARY. 

1. It is essential, first of all, to have a good map of the 
territory, to keep a record of climatic conditions, to know the 
topography and plant associations, the species of mosquitos 
studied, etc. 

2. Larvae and pupae must be collected in large numbers, 
cared for at a field laboratory and the adults that emerge kept 
in first class condition until ready to be colored and released. 

3. These adults must be stained lightly and carefully, 
without injury to the insect, and the stain allowed to dry on 
the mosquitos before they are released. Color at liberating 
station. 

4. Release the adults, noting conditions under which this 
is done. Brush your clothing. 

5. Collect daily as with a fine comb, the mosquitos that 
entered the buildings, tents, and traps. Test these for any 
color present. 

6. Lastly, interpret rightly your results. 
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on the Zone, and containing valuable data eoneerning the habits of 
Anopheles spp. 

ORESSTEIN, Dr. A. J. 11M2. Sanitnry Jnspection of (he Cann! /.one. Am. juurn. 
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A REVISION OF THE NORTH AMERICAN SPECIES OF 
THE DIPTEROUS GENUS NEURIGONA. 
(DOLICHOPODIDiE.) 

M. C. Va.v Duzre. 

The Dipterous genus Neurigona was established by Rondani 
in Dipt. Ital. prodromus in 1855, with one species, quadrifasciata 
Fabr., which is therefore the type of the genus. In 1829 
Thomas Say described an American species as Medeterus 
lateralis. Dr. Loew in 1854 published three others, dimidiata, 
rubella, and tenuis, and in 1869 a fourth, carbonifer. In 1899 
W. M. Wheeler added two more, floridula and lienosa, thus 
giving us seven described species from America north of Mexico. 
From farther south Prof. Aldrich has described decora and 
signifer from Grenada and St. Vincent, and J. R. Schiner has 
given us hrasiliensis from Brazil. These are all the species 
previously described from America so far as I can learn. 

The genus Neurigona as characterized by Dr. Loew under 
the name Sauer opus in his Monograph of the Dolichopodidae of 
North America are: 

“First joint of the antennee without hair on the upper side; arista 
dorsal; thorax with a sloping area upon the middle of its posterior end; 
feet very long and slender; hind tibiae elongated, the first joint of hind 
tarsi without bristlo.s, .shorter than the second; abdomen elongated and 
narrow, es]jccia]ly in the male; hypopygium disengaged, short and stout, 
inflected, with short very little developed appendages; color of the 
body principall)’ r)r at least partially yellow; hairs and bristles mostly 
black. “ 

The above characters serve to define the genus as I use it in 
the present paper but there are some exceptions that should be 
noted. The bristles of the dorsum of the thorax are always 
black, thus separating the species of this genus from those of 
the genus Chrysotimus where they are yellow, but those of the 
‘abdomen are often pale as are also the hairs especially in the 
male. There is a group of western species which are entirely or 
almost entirely blackish; the first joint of the hind tarsi is 
sometimes longer“than the second, as is the case in superbiens 
Loew, which is synonymous with lateralis Say, and fully as 
long in the male of tenuis Loew, also longer in australis n. sp. 

In the table of genera of the Dolichopodidee in Williston’s 
Manual of the North American Diptera under No. 28 we have 
to take fourth vein converging towards the third in order to 
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run a specimen through to the genus Neurij^omi. In n\osi of 
our species this is ime hut there are several exee]nions. I,)r, 
Loew in his Monograph of the Doliehopodiilie says that in the 
South African species the thinl and hiurtli veiits are t>araUel, 
which is also the case with A'. AUlrieli. and in one or 

two of the species deserihed in this pa])er. [ tniglu atld that 
the abdomen of the female is predonged into nu)ri‘ or less of an 
ovipositor, as this character is <>f iint>ortance in separating this 
genus from Xantltochlorns where tite female abdomen is blunt 
or rounded at the lip. 

Fred Kowarz in Wiener Entomologisehe Zeilimg, 11, p. ol, 
uses the following characters in taking a specimen titrough to the 
genus Ncurigomi: “Acrostichal bristles present, in two rows; 
Arista dorsal; Fourth longitudinal vein not forked; liind ct>xie 
with a single erect bristle on the outside; body eolor not 
metallic,” These characters hold goo<i in all of the st)eeies 
included in this pa])er tliat I have seen except tluit in A', albo- 
spinosa n. sp. there arc several weak and one stronger bristle on 
the outside of the hind coxte; an<l the last character given would 
have to be used in a qua\it\ed sense. 

There arc a few characters which arc common to mt>st if not 
all of our species: The lateral and lower (orbital cilia are always 
pale, as are also the cilia of the ceguirc. The hind coxa? have a 
single large black bristle on the outside, except in alhospinosa 
n. sp. which has one large and several weaker whitish bristles 
on the outside of the hind cox[e. There are t\vo large black 
bristles on the margin of the sculellum, and in most of our 
species there is a pair of weak bristles or hairs outside of these. 
In all of our sf^cies that I have examined, and in the two 
European species that I have seen, (//-/a.stia/a Fab. and suturalis 
Fall.}, there are one or more pale yellowish bristles above the 
front coxae; and often a black bristle on the middle and hind 
trochanters. The hairs on the legs arc arranged in longitudinal 
rows, and the lower surface of the femora are usually bare. 
The males of many of our species have a ventral extension of 
the fifth segment of the abdomen into which the hypopygium 
partly fits when bent under the abdomen as it is ordinarily 
carried, I have called these extensions sheaths, they are bilobed, 
and form characters that can sometimes be used in separating 
the species. 
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Most of Our species of Neurigona are found on the trunks of 
trees but I sometimes take specimens, mostly of the rubella 
group, while sweeping. In most cases these insects will fly to a 
tree and alight instantly and rest in one position until they are 
disturbed or wish to change their location when they make a 
quick short flight alighting generally a little distance higher up 
or sometimes to one side, seldom or never lower down. I have 
often seen them start near the ground and work upwards in 
short flights until they disappeared from view at a height of 
perhaps eighteen feet. The male often comes to a tree and 
flies upward in a perfectly vertical line about two inches from 
the trunk until it disappears from sight or alights about t^velve 
feet or more above the ground; it may be looking for the female 
or possibly seeking its prey. In several instances I have seen 
individuals feeding on Psocid larva. 

I have watched the courtship of the males a number of 
times, they hover over the female for a few seconds and then 
try and alight upon her, but only once did I see the union 
consummated, in all other cases the female darted away. 

As far as I can learn the only species in our fauna that has 
been bred is N. viridis n. sp. Mr. James Angus, of West Farms, 
N. Y., makes the following note on this species: “ Larva feeding 
in rotten wood of hickory.” We have no description of this 
larva or pupa, but a pupa case is mounted with Mr. Angus’ 
specimen in the National Museum collection. 

The sexes of this genus seem to be unevenly distributed. 
At one time I will take nearly all males, at another mostly 
females. One afternoon I took seven males and thirty-five 
females of tenuis, while the next morning in woods a mile and a 
half distant I took twenty-two males and but nine females of 
the same species. At another time I took fourteen males of 
floridula var, infuscata and no female, but with them were sev- 
eral males and females of deformis n. sp. At another time I took 
many males of tarsalis in one spot with females of two other 
species, and a half mile farther on found both males and females. 

The drawings for this paper were made with a camera 
lucida by Mr. William Wild, of East Aurora, N. Y. The draw- 
ings of the hypopygiums give a good idea of the general 
appearance but no attempt was made to go into anatomical 
details. 
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Dorsum hir^rly vollnw . , 17 

HyjHHiyKium yt Unw :i 
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Abdomen murki^l with ^'rcrn 

Front libiiv with u row of liristUs froru i.rrsi 27 tiblills 

Front tibix plain, third joint of fpnt tarsi white, fourth and fifth joints 

black . . . . 23 tarsalis 

Adhomcn marked with Ijrillianl ):rt'cii, apprndauos ot ilu> hy[)ojiy^ium 

small. tKasicrn spirirs) 25 lateralis 

Abdom<n marker! with darker knan, ap|K'ndav;i*s lon^; well dcvclopcii. 

(Western species) 26 setosa 

Abdomen yellow' with l)la(“k bands . H 

Abdomen nearly uniform, color blackish ,15 

Costa strongly arcuaUvl. (Ihgs, 17 am] iH) 

Costa normal 16 

Front tarsi with the sec* r.d, tbirri an<l finirth joints llattem'd and fringed 

with hairs . IH deformls 

Front tarsal joints u'tt tIaUened. iifth black and hi nt at a right angle. 

17 arcuata 

Thorax bright shining green. ,15 vlrldls 

Thorax if green dull D 

Front tarsi I dain ■ bl 

Front tarsi ornamented 12 

Front tarsi black, fringed on ».'a< h side with shtirl hairs 2S ciliata 

Front tarsi with an oval tip 13 

Front tarsi tw'o-thirds as long as th('ir tiliue , 2f) pectoralls 

Front tarsi alxjut as long as their tibia- . lit tenuis 

Plura: and tiorsum blackish 21 aestlva 

Plura; and sides of dorsum veljow, most <tf <birsi:rn Idack and polished. 

.5 nttida 


Front tarsi plain. 31 albosplnosa 

Front Ursi with an rival lip 16 

Front ti bis longer than their tarsi 21) perbrevls 

Front tibiae shorter than thr ir tarsi ilO australis 

Front tarsi omamenlvd 18 

Front tarsi plain 16 

Front tarsi with an rival tip . 4 carbonlfer 

Front tarsi with the secr^nd joint f!at*ened and widen<-d at the tip, othr r 
joints cylindrical 12 sldrichil 
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Abdomen yellow with black bands 22 

Abdomen yellow without black bands 20 

Fcrurth joint of front tarsi nearly Iwo-thirds as long as third, last four joints 

infuscated 14 disjuacta. 

Fourth joint only about one-third as long as third, fifth joint black 21 

Wings hyaline, tinged with yellow, veins yellow' 9 florldula 

W'ings with a cloud at tip, tinted with brownish, veins brownish 

10 floridula var. infuscata 

Dorsum of the thorax with the flattened space before the scutellum yellow.. 23 

Dorsum wdth the flattened space blue or black . . .24 

Dorsum of the thorax yellow, immaculate 14 disjuncta 

Dorsum with two or three Idack spots 8 macuUta 

Flattened space iKdore the scutellum a beautiful greenish blue (West 

Indies) 7 signifer 

Flattened space black 25 

All the hairs and bristles of the front and middle coxa; yellow'. . . .3 dlmidlata 

Hairs and bristles of the middle coxae mostly black 26 

Front tibia; with a row' of bristles 27 tibialis 

Front tibia- plain 27 

Front metatarsi about one and one-fourth times as long as their tibiae. 

1 rubella 

Front metatarsi about equal to their tibiae 2 perplexa 


Dorsum of the thoraix lairgely yellow 16 

Dorsum mostly blue, green, or blackish 2 

Dorsum of the thorax bright shining blue. (W’est Indies) 3 decora 

Dorsum green or blackish 3 

Dorsum bright shining green 15 virldls 

Dorsum dull greenish or blackish 4 

Dorsum dull greenish 5 

Dorsum black or gray 14 

Tip of the fourth vein ending distinctly before the apex of the wing 6 

Tip of the fourth vein ending in the tip of the wing, or nearly so 7 

Tergum of the last twm segments of the abdomen dull green, middle and 

hind femora each with a bristle near the tip .26 setosa 

Tergum with more or less brilliant green, femora without a bristle near 

the tip 25 lateralis 

Abdomen fasciate 9 

Abdomen of nearly uniform color 8 

Large spt-cies, 4.5 mm, (New Mexico) 30 australis 

Smaller species, 2 mm. (Eastern species) 32 minuta 

Wrings strongly tinged with yellow on the costal edge 10 

Wings nearly uniform grayish hyaline U 

Wings with distinct clouds at the lips of third and fourth veins, .18 deformis 

Wings evenly tinged along the front, not darker at tip 17 arcuata 

Dorsum of the thorax covered with brown pollen which nearly hides the 

ground-color. (Calf.) 24 lieuosa 

Dorsum with grayish, or white pollen 12 

Pleurae and dorsum without yellow, except the humeri and sometimes the 

lateral edges and posterior angles 13 

Pleura; and dorsum with considerable yellow 19 tenuis 

Pleura and dorsum without yellow except the humeri 20 pectoralis 

Dorsum with the humeri, lateral edges to the base of the wings, and the 

posterior angles yellow 23 tarsaUs 

Dorsum black with the humeri, lateral edges, and two stripes extending 

forward on each side of the flattened space yellow 6 trideus 

Dorsum of the thorax gray 15 

Dorsum of the thorax with three metallic brown vittae 31 albospinosa 

Dorsum with two nonmetallic brown vittae 22 bivlttata 



1913) North American Dipterous Genus Neuri^omt 


27 


16. Dorsum ol ihf thorax with thf hattoiuHi Ivum’ ilu' snni'lhun Mark. 


gray, gret‘n, or l^lue 17 

Dorsum with the flattened space yellow >»;, 

17. Flattened space on the dorsum a heauiifvil ^reent'-h Mue 7 signlfer 

Flattened space black, gray, or dull green IS 

IS. Flattened space on the dorsum and iriore or le>s oi the dorsntu thill gvei n. 

Ill lenuts 

Flaitened space black nr gray pi 

19. Flattened sp.ice anti most o! ihe dorsum gray blvlUati 

Flattened si>acc black ‘.M 

■20. Dorsum of the thorax and the fd:u‘k t intra! line shining . .a nltltU 
Dorsum les.s shining, ami wit luul tbsiinci cent ral lint' 

'21. Dorsum with the anterior ludf and thru- stniK's exleiuliug luukw.utl 

black w trldens 

Dorsum with only the flalteik'tl s\>at i* bUu k 22 

22. Front metatarsi only ihree-fonrlhs as long as iln-ir liluie. I carbonller 
Front nu'latarsl aliout ecjual U) tln ir tibia- 211 

2J1. First and secoml joini.s of hind tarsi o(|i:ai A dlmidlaU 

Secimil joint (if hind tarsi longc-r than tlu- first ,21 

24. Posterior cross-vein rectangular I rubella 

Posterior ertss-vt-in a little ohliipie 2 perplexa 

2i>, Abdomen lasciate wdlh black , , 2»i 

Abdomen not distinctly fasnaie . , 27 

2l>. Dorsum of the thorax willuiut black s}iots. langth !1 mm 12 aldrichil 
Dorsum wdth three Idack spots. Length L.V a nun . . S maculata 

27. Dorsum of the thorax dull willi thick yi'lhjw pollen ' 2N 

Dorsum shining. ijiiIy thinly poilenose, tKiiion whuisli 2*4 

Dorsum evenly and thiekly poil<*tiosc II flava 

D(jrsuni with poilenose vitta- IS transversa 

29. Tips of third and fourth vein.s widely stparalid M disjuncta 

Tips of third and fourth C'eins approximated <¥,) 

Wins yellow 9 florldula 

Veins brownish . , HI florldula var, infuscala 


I Neurigona rubella Uicw. 

Figure 1. 

Saucropus rubella Iax-w, N’cuc Beitr,, viii, p. 7(i, IWil; .Mon. N. Am, Dipterii, 
li. p. 226, 1861. 

Thorax and abdomen yellow, the former with the flattened S])ace 
before the scutcllum black, the latter with black bands, hy|)opy>,dnm 
black; front metatarsi afjout one and one- fourth limes as long its their 
tibite, with bristles IjcIow. Length a mm. 

Male: Face very narrow, almost linear, and with the* j)alj)i silvery 
white; proboscis yellow; antenna; deep yellow, tlie first joint ixiler, 
arista yello^vish brown; front and fjcciput l)Iaek, the ground color 
concealed by thick white pollen. Dorsum of the thorax reddish yellow 
with the flattened space before the scutcllum black and covered with 
whitish }wllen; humeri and plcurie pale yellow, the latter with white 
|X)Uen: and with a black stx)t in front of the halters; inctanotum black, 
with the side^s yellowish. A Women yelkAv, dorsum of the sectmd, 
third, and fourth segments with black bands, that on the aTtmd near 
the base and narrowing at the extreme lateral edges, that on the third 
at the base and of equal width throughout, the one on the fourth at 
base and narrowed at the sides not reaching the lateral edges, but 
forming a subtriangular spot; fifth segment straight above with the 
front and hind angles square, the upfxjr edge infuscated, and with the 
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ventral sheath black ; the hairs on the dorsum of the abdomen appear 
reddish or yellowish when viewed from above, but more blackish when 
seen from the side; hyiiopygium small, testaceous, rounded above, 
with yellow hairs on the’uppcr jjart, appendages partly yello\sosh. Legs 
yellowish; front coxtX* with delicate yellow hairs on the front surface 
and yellow bristles near the tip, these bristles brownish in certain 
lights; middle coxx with black hairs and bristles on the front side near 
the tip, and some very minute yellow hairs above; hind coxae with the 
usual black bristles on the outside, there is also a small bristle on 
each mifidlc and hind trochanter; front metatarsi one and one-fourth 
times as long as their tibix, the remaining four tarsal joints taken 
together somewhat shorter than their tibix, second and third joints 
brownish; front tibiae and tarsi with the hairs long, and with a row of 
longer hair-Iikc bristles on the lower surface of the tibiae and the first 
three joints of the tarsi, these hairs nearly as long as the diameter of the 
tarsal joints, there is also a row of shorter and stouter hairs on the 
upper surface of these joints; middle metatarsi about as long as their 
tibiae, the remaining four joints together abount one-fifth shorter than 
their tibix; hind tarsi about as long as their tibiae, second joint a little 
longer than the first; middle and hind tarsi brown from the tip of the 
first joint. Wings hyaline, tinged with yellowish in front of the third 
vein; posterior cross- vein perpendicular to the fifth vein; third vein bent 
backward at tip, fourth vein quite sharply arched forward from a little 
beyond the middle of its last section and ending rather close to the tip 
of the third vein ; tip of the fourth vein distinctly before the apex of the 
wing; posterior cross-v^ln about twice its length from the w4ng margin 
measured on the fifth vein; veins brownish. 

Female; Differs from the male in having the bristles of the front 
coxx black, these bristles are large and conspicuous; the front tarsi are 
brownish and hardly twice as long as their tibiae, the first joint hardly 
as long as their tibix; middle metatarsi a little shorter than their tibia?; 
second joint of hind tarsi only slightly longer than the first. 

Dr. Loew says in his description of this species that the 
metanotum is black only on its base and along the center. I 
have specimens before me which exactly agree with this, but 
others have the metanotum almost entirely black, only a very 
little yellowish at the sides. 

I have described the male of this species from two specimens: 
one in the National Museum collection, taken by Mr. Burgess 
at Beverly, Mass., September 0, 1874, and the other (a broken 
specimen) taken at Sea Cliff, N. Y., by Mr. Nathan Banks. 
The males seem to be rare, although the females are taken all 
through the eastern states quite commonly ; I have taken them 
around Buffalo, N. Y., and have seen specimens from Con- 
necticut, Massachusetts, New Jersey, Pennsylvania, Virginia, 
and Kansas. Mrs. Slosson reports it from New Hampshire. 
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Note. — The females of the five following speeit's which have 
the dorsum of the thorax yellow, and the flattened space before 
the scutellum black can be separated as follows; wiVuAr differs 
from the other four by havin^j a central shining" black line on 
the dorsum; carbonifer has the front metatarsi only three- 
fourths as long as their tibiic, while in (iimuiiata, rubella, and 
perplexa, the front metatarsi are nearly equal U) their tiiiiaq 
in dimidiala it is fully as long, and in the others hardly as long 
as their tibiae, dimidiata has^he first and second joints of the 
hind tarsi equal, while in the other two the second joint is 
distinctly the longest, in the last two the bend in the last sec- 
tion of the fourth vein is sharper, and tlu' tarsi are darker ilian 
in dimidiata; the only difference between the females of rubella 
and perplexa that I can see is that in rubella the posterior cross- 
vein is rectangular while in perplexa it is a little o1)li(iue, but it 
is difficult to separate them. 

I have comt>ared the female of the European s])ecies N, 
guadrijasdaia Fab. which is the ty\)e st)ecies of the genus, and 
cIo.sely related to this group, and find that it differs from all of 
our five species mentioned above, by having the t/iird am/ 
fourth veins more widely separated at the tips, the fourth vein 
ending in the apex of the wing, while in our species the fourth 
vein ends distinctly before tlie apex of the wing. Fig. 2S is the 
apical part of the wing of qiuuirifasciala Fab. 

I have also examined N. suturalis Fall, of Europe, and find 
it quite distinct from any of our species. 

2 Neurigona perplexa n. sp. 

Fijijurc 2 . 

Thorax and abdomen yellow, the. toniKT with the (1 aliened s]>ace 
lx;fore the sculcDum black, and the latter with black hands; hyijopygium 
black, small, flairs and bristl(?s of the front cox;e whilisli; front 
metatarsi abfjut the length of their Ixiigth [ mtn. 

Male: Face very narrow, eyes almost iDuehing on the center of the 
fiice, leaWng only a small triangle above and face arul palj)i 

silvery white; proboscis and antenna' \’eIlow, arista brownish; front 
and occiput black, covered v\dth while jK)nen ; frontal and post-vertical 
bristles black; orbital edia whitish. Thorax yellow; the humeri and 
lateral edges of the dorsum whitish yellow; daitened :>])ace lK;fi>ri: the 
scutellum black, with while pollen; a dark central line on the dorsum 
between the acrostichal bristles, reaching from the black flattened space 
to the front of the dorsum (this may not be found in all s{X-*cimens); 
pleurae pale yellow, wath white pollen, and the usual black sj)ot in front 
of the halters; scutcUum yellow with a black sjx>t at base; bristles of 
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the thorax black, those on the posterior part large, a space on each side 
above the humeri and reaching about half way to the root of the wings 
covered with short black bristles; metanotum black with yellow on the 
sides. Abdomen yellow with black bands at the base of the second, 
third, and fourth segments, these bands nairowed laterally, hardly 
reaching the sides below, and emarginate on the center of the dorsum; 
fifth segment small, with the ventral sheath black; hairs of the abdcwnen 
black, those on the fifth segment, and a few along the sides yellow; 
hypopygium black or testaceous, small, subquadrate, and rounded 
behind. Legs pale yellow; front coxae with yellow hairs and bristles; 
middle coxae with black hairs and bustles; front metatarsi about the 
length of their tibije, the four remaining joints together about the length 
of the first, the fourth joint very slightly flattened, third joint nearly 
twice the length of the fourth; hairs on the front tarsi quite long; middle 
metatarsi about as long as their tibi«; hind tarsi with the second joint 
longer than the first. Wings hyaline, hardly tinged with grayish; veins 
yellowish brown; posterior cross-vein somewhat oblique. 

Female; I place with the male described above a single female 
closely related to rubella, but somewhat smaller and with the posterior 
cross-vein a little oblique; it agrees with the male in all but sexual 
characters. 

Described from one male in the National Museum collection, 
taken at Lehigh Gap, Pa., July 23, 1907, by C. T. Greene; and 
one female sent me by Prof. C. W. Johnson and labeled Capens, 
Me., July 21, 1901. 

Note. — This is closely related to rubella and nitida^ but the 
male differs from the later by having only a black central line 
on the dorsum of the thorax, the abdominal bands are emar- 
ginate, the front tarsi have shorter hairs below, the fourth 
joint is very slightly flattened, and the posterior cross-vein is 
twice its length from the wing margin measured on the fifth 
vein, in nitida it is less than twice its length from the margin^ 
and the fourth joint of front tarsi is cylindrical. From rubella 
it differs in having the front of the wing less arched ; all the tarsi 
are darkened from the base a little, but the dark part not as 
distinctly marked as in rubella, the front metatarsi are about 
the same length as their tibiae while in rubella they are very 
distinctly longer. In rubella the third and fourth joints of the 
front tarsi are about equal while in this species the third is 
nearly twice as long as the fourth. This species is a little 
smaller than rubella and the posterior cross-vein is a little 
oblique while in rubella it is perpendicular to the fifth vein. 
It differs from dimidiata by having black hairs and bristles on 
the tniddle coxae, while dimidiata has only yellowish hairs and 
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bristles on the middle coxae; dimidiata also lias pale hairs on 
most of the first four segments of the abdomen while in this 
species they are mostly black, the front of the wing in this 
species is also more arched. 

3 Neurigona dimidiata Ux'w. 

IJ. 

Siiucropui dimidiata Uk'w, Nouo Biiir,, viii, p. 75. ISfll; Mon. N, A. Dinti rii, 
ii, p. 225. 1864, 

Thorax and abdomen yellow^thc fonner with the Iluilcned svkhx* 
and sometimes a central line black, the latter with l)Iack liands; 
bristles and hairs of the front and middle ema* all yellowish; fnnu 
metatarsi alxmt the same length as their libiic.' Length \ mm, 

Male: Eyes almost touching on the mi<ldle of the face; face and 
palpi silvery white; proboscis and antenna* yellow, arista brownish; 
front and occiijut black, thickly white iK)l]cnose. the })ollen on the 
occiput, the flattened space before the scutellum, and the melanoluni 
appears to be tinged with blue; orbital cilia whitish. Thorax yellow, 
reddish yellow and shining on the dorsum, white |K)llenosc on the pleura*, 
there is the usual small black s|k)i on the i)]curac in front of the halters; 
the flattened space on the dorsum black, and a black central line extends 
from this to the front of the thorax between the acrostichal bristles, 
this line seems to be a variable character, in one of the s)x*cimcns lx*forc 
me it is almost wanting; humeri yellowish while; melanoluni black; 
scutellum yellow, lighter col{)rcd on the disk and somewhat shining. 
Abdomen yellow with rather narrow black bands on the second, third, 
and fourth segments, those on the third and fourth sometimes not very 
sharply defined; the hairs of the alxlomcii mostly yellowish, the marginal 
row of bristles on the first segment black and rather short; fourth seg- 
ment produced on the venter im the i)ostcrior end; fifth segment higher 
than long, somewhat [K)inU*<i jn front on the dorsum, entirely yellow exce])! 
the brown ventral sheath , and with rather long yellow hair, Hypopygium 
black or testaceous, )X)lishcd, and rather .small with yellowish append- 
ages. Logs pale yellow; front and middle coxaj with all the hairs and 
bristles ycllcnrish white; hind trochanters with a small black bristle; 
front tarsi more than twnce (he length <jf their tibia*, and with a hjw of 
long hairs below*; front metatarsi a little longer than their libixe; middle 
metatarsi about the same length as their tibia; hind tarsi a little 
shorter than their tibite, first joint a very little shorter than the second ; 
all the tarsi infuscated from the tip of the first joint. Wings hyaline, 
very slightly tinged with grayish; the l)enfl in the fourth vein rathiT 
sharp and at the middle of the last section ; tip of the finirih vein before 
the apex of the wing; posterior cros,s-vein a little les,s than twice its 
length from the wing margin, measured on the fifth veiti. 

Female : A single female that I take, to be the female of thl.s sjxjcies 
has black hairs and bristles on the middle coxa-, aiid black bristles and 
yellow hairs on the front coxa;; the front tarsi twhee as long a.s their 
tibiae, the metatarsi being as long as the tibia*; middle metatarsi as long 
as their tibia;; first and second joints of hind tarsi equal. 
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This seems to be a southern species, Dr, Loew reporting it 
from Florida and Washington, D. C.; the only specimens I 
have seen (one female and two males) were taken by Mr. 
Nathan Banks at Falls Church, Va., July 10th to Sept. 26th. 

4 Neurigona carbonifer Loew. 

Figure 4. 

Sawropus carbonijer Loew, Diptera Americae Septentrionalis Indigena, ix, 
U, 1869. 

Thorax and abilomen yellow, the former with the flattened space 
in front of the scutcllum black, the latter with black bands; hypopygium 
yellow; front tarsi wth an oval tip. Length 4-5 mm. 

Male: Face and palpi silvery white, the latter longer and narrower 
than in most species; face rather wide for a male, and with the sides 
nearly parallel ; front and occiput black, thickly covered with white 
pollen; proboscis and antennae yellow, the latter with the third joint 
snail, arista brownish; orbital cilia and post-vertical bristles yellowish. 
Thorax reddish yellow\ flattened space before the scutellum, a Wge 
s|X)t on the plour£e, another above and in front of the middle coxae, and 
a small spot in front of the halters black; a dark line between the 
acrostichal bristles, and sometimes along the row of bristles on either 
side; humeri yellowish white; bristles of the dorsum well developed, a 
large yellow bristle on the pleurae above the front coxae; scutellum pale 
yellow, slightly darkened at base ; metanotum black. Abdomen yellow 
more or less distinctly banded with black on the second and third seg- 
ments; first and fifth segments with yellowish hairs, the large bristles 
on the hind margin of the first, and the hairs on the dorsum of the 
second, third, and fourth segments black; venter yellow with long, 
yellow hairs on the fourth segment, hypopygium, its appendages, and 
the sheath on the venter of the fifth segment yellow. Cox® and legs 
pale ycllow^ all the hairs and bristles of the front cox® whitish, some- 
times the larger bristles brownish in certain lights ; middle cox® with a 
few^ black hairs and bristles in front near the tip; front tarsi twice as 
long as their tibiae first joint three-fourths as long as their tibiae, the 
fourth joint w^hitish and widened at the tip, fifth joint black, flattened, 
forming an oval tip to the tarsi; middle metatarsi about the same 
length as their tibiae; first joint of hind tarsi shorter than second, wings 
liyaiinc; veins brown; last section of fourth vein very sharply bent 
forward near the middle, ending before the apex of the wing, rather 
close to the tip of third vein. 

Female: Venation the same as in the male; front metatarsi about 
three-fourths as long as their tibi®; front cox® with yellow hairs and 
black bristles; the bands on the abdomen narrow but sharply defined; 
there are no black spots on the pleur® as in the male except the usual 
one in front of the halters; and no central line on the dorstun; the 
flattened space before the scutellum seems to be black as in the male, 
but is so much injured by the pin that I cannot be sure. 
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Redescribed from eight males and one female, three of the 
males are from Prof. Aldrich’s collection, two were taken at 
Battle Creek, Mich., and one at National Park, N. J.; this last 
was taken by Mr. V, A. E. Daeckc; two nuiles were in Mr. 
Nathan Banks’ material, and were taken by him at C 1 1 e nearly n. 
Va.; and three w^ere sent me by Prof. C. W. Johnson, and are 
from Buttonwoods, R. I., Hanover, N. H.,and Cohasset. Mass.; 
the female is in the American Entomological Society’s collec* 
tion and was taken at Manayunk, Pa. The one fiaim New 
Jersey was taken May 20th, the others were taken in June 
and July. 

Note. — I have placed this single specimen as the female of 
this species as it agrees in all the princi]>al characters with 
the male. 

Neurigona nitida n. s]). 

Figure .1 

Thorax and abdomen yellow, the fonner sinning hlack on llu* 
dorsum, the latter with three wide hlack l>ands. Hypojjygium Idack, 
hairs and bristles of the front coxrc whitish. !><^ngili, 1 1 2 mm. 

Male: Face very narmw, white; ]jalpi while; proboscis yellow; 
antennae yellow, arista brownish. Front and (jccipul l)I;iek with wiiile 
pollen; frontal and jx)st- vert leal bristles Ijlack; orbital cilia wliite, 
Mesonotuin reddish-yellow along the lateral margins, hl;ick (jii most of 
the di.sk and very shining, with a greenish reflecli<ui. Pl<'iii“;e yellow 
with white i)ollcn, humeri more whitish; flattened space behire the scu- 
tellum with gray i)ollen; scutellum yellow with a hlack l)as<*. Tlie 
pleune with a black s]>ot in front of the halters, and rinnih.T ahovi^ lh<* 
hind ajxic. Metanotum black, abdomen yellow wiih wide black hands 
on the dorsum of segments twfj, three and four, th.at on the second ttear 
the base and narrowed laterally, those at the h.asi* of I hi’ t>lhcr two 
about equal width throughout; fifth dorsal segment produced anteriorly 
in a blunt, blackish point; the usual bilobed sheath on the venli’r black; 
tiairs of the first four segments black, those of tlie fifth )ia]e. llypo- 
jiygium not ver/ large, shining black, basal jiart subtjuadrale, appen- 
dages pale yellotv. Front coxic with white hairs and bristles, niiddle 
ones with black hairs; front metatarsi as long as thi-ir tilna*. with a row 
of long bristics on the Ixittom, continued on the next lhr('<‘ joints; those 
on the metatarsi a little longer than the diameter of that joint; second 
and third joints fuscous, fourth and fifth a little lighter; middlt; metatarsi 
nearly as long as their tibiae; hind tarsi with the seojnd joint longer 
than the first; middle and hind tarsi infuscated from th(‘ base. Wings 
hyaline, tinged with brownish, darker on thi’ front; fourth vein fa-nt 
forvi'ard, ending not far from the tip of the third vein, ami sonar dis- 
tance front of the apex of the wing. 

Female: Differs from the male in having only the central line 
between the acrostichal bristles and the flattened space Ixrfore the scu- 
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tellum black, the central line is narrowed to a point anteriorly, hardly 
reaching the front of the mesonotum, the flattened space is thickly 
covered with white pollen; the front coxae have pale hairs and black 
bristles ; the front tarsi a little infuscated on the last four joints, middle 
ones fuscous from the tip of the first joint; abdomen with even black 
bands on the tergum of segments two to five. 

Described from two males and one female in the collection 
of Prof. J. M., Aldrich taken in Polk Co., Wis., in July, by 
Mr. Baker; and one female in the National Museum collection 
taken at Franconia, N, H., by Mrs. Slosson. 

(> Neurigona tridens n. sp. 

Figure 6. 

Thorax dark reddish yellow, with a large three pronged black mark 
on the dorsum; abdomen yellow with black bands. Length 3 1-3 mm. 

Female: Face silvery white; antennae yellow; arista yellowish 
brown; front and occiput black with white pollen; orbital cilia white. 
Dorsum of the thorax dark reddish yellow on the lateral and posterior 
edges, and the humeri ; central portion largely black, the black extending 
to the front of the mesonotum, and on the posterior part forming three 
vittae, the central one ending in the flattened space before the scutellum, 
this space being also black, and the lateral vittae not quite reaching the 
scutellum; pleurae partly black, dorsum somewhat shining, thinly 
pollenose, the polleft thicker on the flattened space; scutellum yellow; 
metanotum black, abdomen yellow with broad black bands at the base 
of the second to fifth segments, these bands occupy more than half of 
the segments on the center of the tergum, but narrow laterally; venter 
yellow ; hairs and bristles of the abdomen black. Legs pale yellow ; hairs 
and bristles of the front coxae black; front metatarsi four-fifths as long 
as their tibiae, the remaining four joints taken together but little longer 
than the first ; front tarsi blackened from the tip of the first joint ; hind 
tarsi shorter than their tibiae, the second joint longer than the first, last 
four joints black, contrasting sharply with the pale yellow of the first 
joint, but the extreme tip of the first joint brown, Wings brownish 
hyaline; veins dark brown; fourth vein ends in the apex of the wing 
rather close to the tip of the third vein. 

Described from one female in the collection of Prof. J. M. 
Aldrich, and taken on Mt. Constitution, Orcas, Idaho, July 
7, 1905. 

7 Neurigona signifer Aldrich. 

Neurigona signify r AM. Transactions of the Entomological Society of London, 
1896, pt. 3, p. 337. 

The following is a copy of the original description, as I have not 
seen this species. 

“Male; Face very narrow, immediately under the antennae is a 
triangular portion of yellow, below this there is only a narrow groove 
between the eyes to below the middle, from this point the face pro- 
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trudes as a narrow whitish wwljjo. slightly wider at the IxHtom; pro- 
boscis brownish; palpi yellow; front greenish-l)ri>\ni, a little dusttHl, 
converging below; antennae yellow, thinl joint with a short |X)int. 
arista yellow; inferior orbital cilia whitish; (x^eipui green with white 
dust. Thorax dark yellow glabrous, with black bristles, ucrostichal 
bristles small, in two row^, on each side of these in fnmt is an aix'a of 
small bristles, bounded by the humeri and the anterior margin, The 
flat bar,? disk is a beautiful greenish -blue color, which extends to the 
disk of the scutellum, sides and border of the scutoUum yellow; two 
very large bristles between two vt^y minute ones on the Ixirder; a very 
large bristle behind the n)Ot of tlie wing: i>Ioune det't) yellow, inipor- 
ceptably dusted, a dark spot above middle coxie; tcgul^e cilia whitish. 
Abdomen slender, yellow, the segments be>^ond the second s\iccessive!y 
shorter, the second segment bears near its front margin an opaque 
black band, emarginate behind in the middle, and rounded at each end. 
It is about half as wide as the segment. The following segments have 
similar bands, less emarginate, and oeeu])ying fiiore of the width of the 
segments, the fifth is w'holly black across the dorsum. Like the others 
it is yellow along the ventral sides; hytx)pygium shining black, tumed 
under, club-shafX}d, not much exscrled. the up[)endages not distinct. 
All the coxa? yellow, front ones long with black hairs and mixed brown- 
ish-yellow bristles, middle ones \rith black hairs, hind ones with a 
single bristle on the outside; legs yellow, simple, the bri.sllos small, tarsi 
a little inWscated tow'ards the ti];. Wings a little yellowish, fourth vein 
in its last segment only very gently curved, alniff^t ]H'rfeeily parallel 
with the third. 

Female: Face narrow^ strongly protruding b(‘low, yellow, ami yellow 
pollcnose, palpi larger than in the male; third joint the antenna? 
small, exce^ingly short, almost kidney shai^eil. 

Length 3^ mm., wing 3 4/10 mm. 

St. Vincent, 1500 feet altitude. Occurs also in Grenada," 

Note. — N. hrastliertsis Schin. is closely related to this spccie.s 
agreeing with it in coloration; it was described from a female, 
but it can be distinguished from' si^nifer Aid. by its having a 
central line on the dorsum, extending from the flattened space 
before the scutellum about half way to the front of the thorax, 
this line is the same color as the flattened space; and by having 
the third and fourth veins much more convergent than in 
signijer. 

I have seen two specimens which I refer to brasiliensis, one a 
male in the National Museum, and the other a female in the 
collection of Prof. J. M. Aldrich ; the former from Grenada, 
and the later from Vera C^u^. 
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8 Neurigona maculata n. sp. 

Figure 8. 

Mesonotum reddish yellow, with three black vittae or spots; pleurae 
with black sjxits; abdomen yellow with black bands; middle metatarsi 
with a row of long bent bristles below; hypopygium small, shining black. 
Length 4-0 mm. 

Male : Face and palpi white; eyes narrowly separated at the center 
of the face; proboscis and antennae yellow, arista brownish; front and 
occiput black, thickly covered with white ix>llen; orbital cilia whitish, 
post-vertical bristles yellowish. Mesonotum reddish-yellow with three 
black vittaj or sixjts, the central one subquadrate (in one of my spec- 
imens this spot is missing), lateral spots oval and quite variable in size; 
humeri yellowish white; j^burje pale yellow with white pollen, and with 
a large black spot in the center, a long spot between the front and 
middle coxa; sometimes connected with the central spot, a small spot 
above the hind coxa, and the usual small spot in front of the halters; 
scutellum yellow with the extreme base black; metanotum black, a 
little shining, and white pollenose. Abdomen yellow with three wide 
black bands, one near the base of the second segment, and one at the 
base of the third and fourth segments, these bands widest on the center 
of the dorsum; fifth segment with a narrow black dorsal line and some- 
times a very narrow basal band; venter yellow; fifth segment without a 
ventral sheath. H3jpopygium and its appendages shining black, pol- 
ished, rather small, and with a few scattering pale hairs. Legs pale 
yellow; front coxa? with delicate yellowish hairs in front, and black 
bristles near the tip; front metatarsi about as long as their tibiae, the 
fourth joint short, about as broad as long; middle metatarsi nearly as 
long as their tibiae, and with a row of long bristles on the lower side, 
these bristles more or less bent backwards at tips; this row of bristles 
continued on the tibite but the bristles scattering and straight; hind 
tarsi with the first and second joints equal. Wings grayish hyaline, a 
little darker in front; last section of fourth vein bent forward a little 
from a little beyond the center, not very close to third at tip; tip of 
fourth vein a little before the apex of the wing. 

Female: Agrees with the male in all but sexual characters, except 
that it has only short scattering bristles on the lower side of the middle 
metatarsi ; and the fourth joint of the front tarsi are longer than in the 
male; in one specimen the lateral spots on the dorsum of the thorax 
are wanting. 

Described from five males and ten females from Canada, 
N. H., Mass., N. Y., Pa., N. C., Mich., and Wis. I have 
taken them in the vicinity of Buffalo, N. Y., and at Toronto, 
and Kearney, Ont., from June 10 to July 9; Prof. J. M, Aldrich 
sent me specimens from Polk Co., Wis., taken in July, from 
Philadelphia, Pa., taken by Mr. V. A. E. Daecke, June 12, and 
from Battle Creek, Mich,; Mr. Nathan Banks sent specimens 
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from Sea Cliff, and Ithaca, N. Y.; Prof. C. \V. Johnsoirscnt 
s;|)ccimens from Chester, Mass., taken A\ij;nsi 3: nnKJkline, 
Mass,, June IS; Hampton, N. H., jvdy !0, taken by S. A, Shaw, 
and from Lake Toxaway, N, C.. taken hy Mrs. SU assort; the 
National Museum collection has a s|)cciinen taken at Mt. 
Washington, N. H., by Mrs. Slosson. 

tt Neurigona fioridula Wliei ler. 

Sfun^oNu doruiuld Whii-U r, Pr<*r. Pal. .\ra>i Sri. ii, ]). 72, isihl 

Thorax and abdonii'ii yellow: hypoiiygiinii with the lirsi half yeb 
low, last half black; front tarsi nlaiii, witli the hmrth joint of front 
tarsi loss than <ine*half as lon^ as third: wings tinge<l with yellow.' 
Ixmglh ■) imn. 

Male; Face rather wide for a male, white; jjal])! while; iiroboseis 
vellow; front an<! tK.a'ipiil black, thickly eovere<i with wliilt' jM)llen, 
thinner on the center of the fnMil ; ;nneima‘ yellow, third joint a little 
infuscal(‘d, arista brown; frontal bristles black, orliital cilia and pisl- 
vertical bristles whitish yellow. Mesoiiotuin yell<jw, sinning; phntra- 
paler, opaque and with a coat of while pollen, witli a lilack line in front 
(h the halters; meUmoliim and seutellurn yellow, a little shining; outer 
hairs <jf the scutelhnii small but distinct. Abdomen yellow, dtirker^pii 
the third and fourth .segments; third with a narrotv dark band near the 
jiostcrior end, continued across the srnler fsr)inetiim^ this l>and is 
indistinct); dcjrsiini of the fourth .segmetit witli a poorly <lefine(l wi<le 
blackish band; fifth light yelhjw; venter yellow with a transverse' row 
of long yelknv hairs tin the third segment; liairs on the sr'Cond, third and 
fourth segments in<istly black, those on thr jirsl and tiflli yelhm', the 
marginal row" of bristles o-j the first segment black; hvjxjpygiiim a .short 
ova\ in oviUine, compressed laterally, th(> basal tjart yelkav, last \)art 
Vdack or testaceous. tViC yellow yiurt nearly two-\hirds <if \hv whole 
U'gs light yellow; front coxa’ with short yellow hairs on the whole of 
the front and with black bristles near the tip. middU’ coxie witli black 
hairs and bristles, front and middle metatarsi about tlie sami’ length as 
ihcir libke; fourtfi joint of front tarsi less than one-half as long as third; 
second joint of hind tarsi distinctly longer than first; leguke, their 
cilia, and the halters light yellow. Wings In-aline, strongly tinged 
with yellow in front of fourth vein, third and fourth v(mis con- 
vergent, fourth vein ending in a]K’X of t he wing, not very cktse to the 
tip of third; veins yellownsh; anal angle obsolete. 

The following is a cojiy of Prof. Wheelers descri]>tion of the female, 
I give it in full for the IxmefiL of those wlio tnay wish to study the 
synonym.y of thi.s syiccics. 

‘ ‘ Ftrmalc : Length 4 o >2 mm . , Ic n gth < jf wing 4 K "*> mti^ - Prolx»sci s 
reddish yellow" with pale hairs; palpi and face yellow, thickly covered 
with silvery w^hitc dust, the latter of the usual width for a female, and 
with the pjortion bcriow’ the transverse suture receding; antennae yellow, 
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third joint lacking; (I find it small and the arista b^o^vn) front and 
occiput black, thickly covered with silvery white dust; post-ocular cilia 
white ; eyes green. Thorax, scutellum, and abdomen reddish*yelIow, cov- 
ered with white dust, which is most abundant on the lateral portions 
of the thoracic dorsum and the pleurie; prescutellar depression shallow; 
scutellum with two median long bristles and two feeble lateral bristles. 
Abdomen covered with short black hairs; pleura? with a black spot 
below the root of the wing. Coxa* reddish yellow dusted like the pleurse; 
anterior surface of the fore coxa? beset with short white hairs, and a few 
conspicuous black bristles near their proximal ends; similar bristles 
occur in a corresponding position in the middle coxa?; hind coxa? with a 
single bristle on the lateral surface, and a few bristles near the tip. 
IvCgs and metathoracic epimera light yellow; the femora very slender 
and covered small black hairs; last joint of all the tarsi black; fore 
tarsi twice UvS long as the fore tibiae; middle tarsi nearly twice as long as 
the middle tibke; hind tarsi scarcely as long as the hind tibiae, hind 
metatarsi distinctly shorter than the succeeding joint. Wings scarcely 
narrowed towards the base, distinctly yollowsh, and with yellow veins; 
apical segment of fourth vein rather sharply bent upwards near its 
middle, ending rather close to the tip of the third vein; posterior cross- 
vein about two and onc-half times its length from the posterior margin 
of the wing, measured along the distal segment of the fifth vein. Halters 
and teguhe yellow, the latter with yellow cilia.” 

In the above description Prof. Wheeler states that the wings 
are scarcely narrowed towards the base. I find in all the 
species that I have seen that where the wings of the male are 
narrowed at base so as to leave little or no anal angle that the 
wings of the females are normal, and have the anal angle prom- 
inent, as is the case wdth this species. Male described from 
three specimens, one in the collection of Prof. Aldrich, taken 
by Mr. Daecke, at Philadelphia, Pa.; one received from Mr. 
Daecke and taken by him at Perdix, Pa., on June 10; the 
other in the National Museum collection^ and taken on Mt. 
Washington, N. H., by Mrs. Slosson. I have seen females 
from the following states: Me., N. H., Vt., N. J., N. Y., Pa., 
Md., Del., Va., N. C., Ohio, Mich., and Canada. Prof. Wheeler 
also mentions Illinois. 

Note. — In Prof. Aldrich's Catalogue of North American 
Diptera, floridnla is placed as the female of carbonifer, but after 
careful study of the material in my hands I prefer to place 
floridula as a distinct species, and place the male described 
above with it, as they agree in all essential characters, except 
those points which usually form the sexual distinction. 



1913] North American Dipterous Cvuus Xeuri^ono 


39 


ID Neurigona floridula var infuscata ti \ ar 

10 . 

Thorax and aMomm yellow, the laiter witli inttro ur K-ss disilnei 
bands; hyvx^pygium black, more or less yellow on ihe hrst iudf; from 
tarsi plain, and with the fourth j(nni nion' than ont'-hall a< lony as the 
third; lip of the wiiyi; infuscalcd lA'nj^th. o* j nun 

MaU:: Face rather wide fo! a male, sonu'whal narrowed in the 
middle, silvery while; antenna' yelle.w; front and tsecipm black, covered 
\\’ith white ixdlen; orbital cilia aiul ]>osi -vertical bnstU's yeIlo\vi^h 
white. Thorax yellow, shinin)^ on the dorsum; llattened ^pael Udore 
the sculelimn dull with yellowish i>oI!en; pleura' ]ia!er and ('overe<l 
with while {xdlcn, a black line in front of the lialters. als<i a blaek spot, 
in front of the middle coxie; melatiotmn yellow, ntore or less infuseuU'd 
close to the abdomen; seulellum yellow, paler below, Abdomeit yellow, 
the first se<(ineni jialer and more or less infusealed at base; seeoml ami 
stimetimes the third segment with a distinct black band at base; fourth 
segment more or less infuscated, Init hardlv banded; sometimes the 
third and fourth sequent s almost entirely yellow; venter yellow, with a 
transverse black line at hind margin of tliird segment, this line frin^^ed 
with lon^^ yellowish hairs; hairs on the dorsum of the second, lliird, ami 
fourth se^nents l)laek, except on the lower idi^es where tlu'v are more 
yellowish. Hy|X)]»yeiuni black, shining, and testac<'(ms or yellowisli on 
the first half. Le^^s i)ale yellow; fnaiL oixa' with yellow hairs on the 
front side, and black i)ristles near the tljj; hairs and l»risllcs of the mitl- 
dlc cox;e black; a black bristle on each mi<ldle and hind trochanter; a 
few yellowish hair-like l)ristles at base of miildle femora below; one or 
two yellowish bristles aU)ve front eojc^c; front tarsi hardh- twice as lon^ 
as their tilna.', the first joint alxjut the same leni.;t h as the remaining four 
joints together; fourth joint less than one-half as long as the third; 
fifth joint black; middle metatarsi the same length as their tii)ia‘; first 
joint of hind tarsi shorter than the second; middle and hind tarsi infus- 
cated almost from the base. Wings hyaline, strongly tinged with l»rown 
along the front, and with a distinct tiomi at t^p; last section of fourth 
vein bent forward at the middle ami ending in ilie a|X‘x fd the wiTig, not 
far from the ti|; of the third vein; anal angle obsolete; veins yellowish 
brow^n to brown. 

Female: Differs from the male in the form <jf the wings, the anal 
angle being well devek>|x?d; wings a, little less tinged with browm in 
front, and without the cloud at ti]s AlxlouK-n without distinct bands, 
but sometimes darkened in spots. 

Described from thirteen males, which i took at Little Val- 
ley, N. Y., June 10, 1012; and tw^enty females from Pa., R. L, 
Mass., N. Y., N. ]., Mich., and Wis. 

This may be a distinct species, but 1 cannot find any struc- 
tural character to separate it from floridula. Both sexes are a 
little larger and more robust than the specimens of floridula 
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that I have seen; the male has the tip of the wing infuscated, 
the hypopygium is darker in color, the pleurae have a black 
spot above the middle coxae, and the wing veins are darker. 
The female is difficult to separate from ftoridula, but they are a 
little more robust, and darker in color. 

1 1 Neurigona fiava n. sp. 

Fijijure 11. 

Yellow, with yellow pollen. Abdomen with lateral brown spots. 
Win^s tinged with yellow. Length 4Lt rnm. 

Female: Face and i)alpi white; antennye yellow, the first joint 
pyler, arista brown; front and occiput black, thickly covered with 
yellowish-white ])(jllen; frontal lirislles black, orbital cilia and post- 
wrtical bristles yellowish. Dorsum, scutellum, and metanotum 
yellow, evenly }x41ow ]x>llinosc, humeri and pleura: whitish-yellow, and 
yellowish pollcnosc, a black line in front of the halters. Abdomen 
yellow, with narrow brown lateral spots on segments three and four; 
these spots are at the base of the segments and scarcely fonn bands; 
hairs (if the abdomen mcistly black, f^egs pale yellow, tarsi scarcely 
darkened at tip, fore coxx' with ycllo^v hairs and black bristles; second 
joint of hind tarsi longer than first; front and middle metatarsi three- 
fourths as long as their tibix Wings strongly tinged with yellow, all 
\'eins bright yellow; fourth vein ends in tip of the wing, a considerable 
distance from the tip of the third vein. 

Described from one female in Prof. J. M. Aldrich's collection, and 
taken at Lewiston, Idaho, on June 17, 1902. 

Note. —This species may be distinguished from transversa 
by the deeper yellow pollen of the dorsum being evenly dis- 
tributed; in this species the acrostichal bristles are very poorly 
developed, while in transversa they are very conspicuous. In 
this, the second joint of the hind tarsi are distinctly longer than 
the first, the wings have a strong yellow tinge and the veins are 
bright yellow, all of which is different in transversa. 

From floridula it differs by the dense yellow pollen of the 
dorsum, and the third and fourth veins being much further 
apart, the wings are also a brighter yellow, but this character 
is of little use unless the student has both species before him. 

12 Neurigona aldrichii, n. sp. 

Figure 12. 

Th(^rax and abdomen yellow, the latter wth black bands; hypo- 
pygium black and yellow; second joint of front tarsi shorter than the 
fourth, flattened, and widened at tip. Length 3-3 mm. 

Male: Face and palpi white; eyes contiguous; antennae and pro- 
boscis yellow, arista brownish yellow; front and occiput dark grayish 
green with \vhite pollen; orbital cilia w^hitish. Thorax yellow, shining; 
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huincn, pU’une. sciUollum. anti llu' tlaUonol sjiatv 1 h-|V>iv jiciKt; scu* 
tolluin with a blackish sjnn at baM*; |>Ieunc wilh a black Inu* in tVuiU ot 
the halters, this line sometimes liroken into iwo ^.pu(s; metanohuu 
black- Abtlonien yellow wiili iiarnnv black baials luar ilu* base t>t 
se^nnents two, tlmr. and ftmr, the tirsl soinclinus infuscated at base; 
liairs of the alxlonien mostly paK*; hyjH>]i\\iiiurn nearly as Inu^ as st%'- 
meius four and five, but not very thick, first half yellow last hall black 
or ttstacv'ous, Ix'j^s ]>ale yellow; Irniu coxa with a lew \'eHuw bristles 
near the tip; middle cxixa' with black hairs and lirisiles; iron! nu-tatarsi 
hardly as lonj^ as their tibia', sccoml joint shorter llian fourth, and with 
the ii\K'\ wi<lened and cxti-ndcd in the form of a short spur on top, 
somewhat infuscated at tip; thin! joint a htllc longer (iian fi>urlh. and 
Ixjth with a row of short l^ristles below, these bristles hardly as |on^ as 
the diameter of the joint; middle nu-talarsi about hairdiltlis as lon^ as 
their tibia', fourth joint slij^hlly nalteiied, fourth an<l fifth jtiints tus- 
cous; apical half of middle tibia' brown; hind tarsi witli the first joint a 
little shorter than the second, and iK'Comin^; fuscous from tlie tip of the 
first joint. \Vinj.iS ^ravish hyaline; fourth vain Im-uI lorward from ilie 
center of the last section, the lip quite close to the tip ot the third vein, 
and some distance in front of the ajx'x of the win}'. 

Female: Differs from the male in having the face (julte witle; tiu* 
al)domcn with the hind mar}.;ins of segments two an<l three, and some- 
times the bases of all the S(.'}^inents infuscated; tlie hairs and bristles ot 
the front coxa- black; all the tarsi norma! and seareely infuseaUal; 
metanotum v'ellow. 

Described from two males and bve lemales, taken by Prof. 
J. M. Aldrich, at Lawrence, Kansas, on June Ntli. 

18 Neurigona transversa n. sp. 

Fiijvirr i:t 

Thorax reddish yeHmv, with three pol]< nos<* vitta*; abdomon yellow, 
with the hind mar}'ins of the se}ait^'it^s pal<*: a narrow lilack line alx)ve 
the pronotuin, Len};tn ■> •>' 2 rnni. 

Female: Face wide, with the sides parallel; face and )>alpi whitish; 
aiPennie deep yellow, first joint jialer; palpi with yellow bristles at tip; 
fnmt and oeeqvut black, thickly whitish ]jollenos.': frontal bristles 
browmi.sh yellow, orbital cilia rather Ion}.; an<l whitish. Dor sum of thc‘ 
thorax reddish yellow, wHlh three vitUe birined with yellowish pollen, 
the narrow’ central one lxtlwe:‘n the acrosliehal hristlcs has the ])ollen 
more dense, the lateral viltie not s^j sharply defined. I here is a hare 
sjxjt above the root of the win},' in each of these vitUe; metanotum, 
scutcllum, anti the flatteiiefi space in front thickiv' covered with yellow- 
ish pollen, which i.s thinner at the base of the scut. ‘Hum , the ])ollcn on th(‘ 
lower part of the pleune tnore whitish; the usual black line in front of 
the halters; a yelkiw' bristle above the front c<jxa*; front of the meso 
notum with a black transverse line which is almost interrupleil in the 
middle. Atxlomen rtxldish yelhjw, sliKhth' infusc:ated, and with dis- 
tinct yellowish w’hite bands on the hind inar^^ins of the s(!}'mcnls, that 
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on the fifth not as distinct as on the other segments, and that on the 
first widest; halters, tegul®, and their long cilia yellowish white. Hairs 
and bristles of the cox® black, cxce[)t the short hairs on the front cox® 
which are yellow and easily overlooked; the front and middle metatarsi 
about three-fourths as long as their tibi®; tips of the tarsi infuscated; 
first and second joints of the hind tarsi equal; Wings gra\dsh hyaline; 
fourth vein ends in the apex of the wing, the tip wadely separated from 
the tip of the third vein; veins brown. 

Described from two females taken at Moro Lake, Cal., 
July 23, 1911, by Prof. J. M. Aldrich. 

14 Neurigona disjuncta n. sp. 

Figure 14. 

Thorax and atxlomen yellow, the latter sometimes with black 
bands; hypopygium yellow, appendages testaceous; front tarsi plane, 
with the fourth joint nearly two-thirds as long as the third; tip of the 
wing infuscated. Length, mm. 

Male: Face rather wide for a male, and with the sides nearly par- 
allel, only a very little wider below; face and palpi with silvery w'hite 
pollen; antenn® yellow, arista brown; front and occiput black, thickly 
w'hite pollenose; orbital cilia and post-vertical bristles white. Thorax 
yellow, somewhat shining on tlie dorsum, but dulled with w^hite pollen: 
humeri and pleurae pale yellow, and covered with white pollen; pleur® 
with the usual black spot in front of the halters; scutellum and metano- 
turn yellow; the flattened space before the scutellum sometimes slightly 
infuscated. Abdomen yellow with black or bn)wn lateral spots on the 
dorsum of the second, third, and fourth segments, these spots sometimes 
united into bands on the third and fourth segments; venter yellow, with 
a black transverse ridge on the third segment. This ridge is ciliate with 
long whitish hairs, hairs on the venter yellowish white, those on the 
tergum mostly black; fifth segment short, and with the ventral sheath 
black and polished. Legs pale yellow; front cox® with short yellow 
hairs on the front side, and large black bristles near the tip; middle 
cox® wth black hairs and bristles near the tip; front and middle meta- 
tarsi about as long as their tibi® ; front tarsi infuscated from the extreme 
tip of the first joint ; fourth joint of front tarsi nearly two-thirds as long 
as third; middle and hind tarsi growing darker from the base to the 
tip, second joint of hind tarsi longer than the first. Wings grayish 
hyaline, with the apex more or less infuscated; third and fourth veins 
widely separated at tips; fourth vein ending slightly back of the apex 
of the wing. 

Female: Agrees with the male in most characters, except the sexual 
difference, but the abdomen may lack the lateral spots; and the wings 
arc not infuscated at apex, but somewhat tinged with yellow along the 
front. 

Described from five males, and nine females, from Vt., 
N. Y., and Canada. I have taken them from the vicinity of 
Buffalo, N. Y., and also at Toronto, and Ridgeway, Ont.; 
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Prof. C. W. Johnson sent me one male, taken ai Mt. Ascuttiev. 
July 11, and three females taken at Norwieh. July th lunh 
places are in Vermont. The s|Hviinens that 1 took wen* found 
from June (> to July 4. 

Note. —The male of this species mi |,;en<‘ral a]>pearanee 
resemble.s the male of fioridida var. inUtscala, InU can be reaiiily 
separated by the dilTerence in venation and tht* ^ueater rel- 
ative lenj^th of the fourth joint of the front tarsi to tlie third. 

1 have in my collection seven tern females that seem to be a 
variety of this species, they were taken at Ivast Aurora. N. V.. 
June loth and 22d. Ibl2, 'I'liey are somewhat smaller, \ 
mni.b and paler; some of them liave sharply dehiu'd black 
bands on the abdomen; the tliird and fourth veins ajijiroaeh 
each other a very little more than in the tyjiieal forms, the 
fourth vein ending exactly in the apex of the win^^. 

There are two females in Prof. Aldrich’s collect ion that seem 
to be tlie same as the above variety. Tiiey wer(‘ taken at 
Battle Creek. Midi., and Ithaca, N. V. 

lo Neurigona vihdis n sp. 

Fi^urr l.'i. 

Thorax hrij^hl metallic ^Tcon, sonu ‘times cop] (try ^'ii the dnrsum; 
abilomoii mostly dark metallic Krevn, with the first two ,se>;inems 
partly yellow; hyiK)py^dum hlack, polislu'd; front tarsi wiili the fourth 
and fifth joints a little flattened; win^s willi llu‘ third and fourth veins 
nearly parallel . Length , d • y-4 mn i . 

Male: Eyes conli|.^uons on the center of tlie face for sonit* disLance. 
leaving only a small irianj^le alx)ve and Idow, face and palpi silvers' 
white; palpi rather lar^^e and with yellowisii linstk‘s at lip; prolioscis 
yello'.v; front and occiput dark metallic Kre<-n. with white jxdlen , antenna' 
deep yellow, the third joint a little brownish at ti]i, arista brown; 
frontal bristles black, orbital cilia and |x(st-\ crtieai liristl^-s whitish. 
Thoracic dorsum bri^^hl shinin^^ ^Tcen, sometimes with cop|K,ry reflec- 
tions, and a little dulled with whitish pollen; plt'Ui;t‘ dark ^reiiiisli, the 
ground color ijartly concealed by grayish white* jxjlien; scute! 1 urn Imght 
green on the disk, yellow below and usuall>’ on ih<' lateral angles; 
metanotum darker green with whiU' jiollitn. Abd<itnen witli the first 
two rK;gments yellow, a large dark greenish spot on the dorsum of tin* 
second, which sometimes covers most of it; the following segments 
dark metallic green or greenish black, with the [x^sterior edges yellow 
and thickly covered witli white poll('n, in some specimens these edges 
very' narrow; hairs of the aljdomen mo.slly pale, and those on the hind 
margins of the segments rather long; hyix^pygium rather large, black, 
polished, and with a pair of long w'hitish api>endages on the iiosterior 
margin. I/Cgs pale yellowish; the hairs and liristles of the front coxse 
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whitish, the bristles more brownish in certain lights; middle coxae with 
black hairs and bristles; front and middle metatarsi shorter than their 
tibiae; fourth joint of front tarsi flattened, fifth also slightly flattened; 
second joint of hind tarsi afx>ut one and one-third times as long as the 
first; tegula:, their cilia, and the halters pale yellownsh. Wings gra5dsh 
hyaline, last section of fourth vein only feebly bent and slightly 
approaching the third, fourth vein ends in the apex of the wing; veins 
dark brown, yellow at the root of the wing. 

Female: Like the male in general characters but the front tarsi are 
plain, the face narrow, with its sides jjarallel, the hairs of the front coxa? 
black, and the abdomen with more yellow. 

Described from four males and six females from N. H., 
N, Y., and Va. I took the four males and two females at South 
Wales, Erie Co., N. Y., July 9, 1911; two of the females are 
from Mr. Nathan Banks, and were taken at Glencarlyn, Va., 
July 23; two females are in the National Museum collection, 
one from the White Mountains, N. H., and the other was 
reared by Mr. James Angus from larvae feeding in rotten wood 
of hickory, at West Farms, N. Y., the imago issued May 9, 
18S4. 

Ifi Neurigona decora Aldrich. 

Xi’urigom decora Alihich, Kansas University Science Bulletin, Vol, 1, p. 83, 
1002. 

“Male: Eyes barely contiguous on the upper part of the face, 
slightly separated above and below ; front broad, opaque, dark ; antennae 
small, red, the tip of the third joint brownish; orbital cilia pale. Thorax 
bright, shining blue, the conca\dty before the scutellum more bronze; 
pleurae green, with thin dust, and the hind margin yellow; tegular cilia 
yello^^^sh. Abdomen rather short, the first two joints yellow, the rest 
dark green, shining above. Hypopygium rather prominent, exserted, 
ycllow\ Coxae yellow, the middle ones dark at base; remainder of legs 
and tarsi yellow; a slender hair on the outer side of the second joint of 
fore tarsus at its apex. Wings a little yellowish ; the fourth vein con- 
verges toward the third at the end, terminating before the apex of the 
wing. 

“Female: Face linear; eyes not contiguous. 

“Length 2.S to 3 mm. Two males, two females. One of the latter is 
from St, Vincent, but was not mentioned in the pre\dous paper.” 

I have copied the above from Prof. Aldrich’s paper on the 
Dolichopodidse of Grenada. 
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17 Neurigona arcuaU n sp 

Fij^urt* 17. 

Thorax ^'at'nish; aNfoinon yW/ow, uij/i hiaok hatuN; !}\ 7 )op\xnuiii 
small black; win^s with the a)sia nuich arcuati'^!, and witli a brown 
cloud alonjj the front; fn>ni tarsi with the fnurtlt ami litlii joinis lilack. 
the fifth joint nearly at ri^ht anj.:Ies Ui the fourth. Leiv^lh of male, 3^^ 
ntm.; of female, 3 ‘^2-3 % mm. 

Male: Face silvery white, nut very narrmv for a tnale. Imt sonu'whai 
narrowed in the middle; prolx)scis yellow; froitt ami oee’put Kttvnish, 
thickly covered with white pollen, frontal bristles Idaek, orbit,al cilia 
whitish; antenme yellow, arista brownish, Mesonoinm nu tallie ^Teeit. 
somewhat shininj^ Inil dulled with grayish pollen, the narrow sfiaa* 
between the acrostielial bristles more shining and without pollen; hunieri 
and tx^sterior angles of the dorsum yellow; tileune black, iliiekly i‘o\- 
cred with white jxdlen; scuUilum yellow; nietauoUiiu blaek. a little 
shining, and with white [xilleit. Abdomen yellow, dorsum of s< 4 ;nieiUs 
two to four with wide lilack bands; the fifth se}.;ment h.as a narrow 
black band; hairs of the abdomen mostly yellow, including' the lon^ 
bristles on the hind margin of the first se},:nieiit; hypopy^ium small, 
black or testaceous, ]K)lished, apiX'iidaKes li^iiter testaceous, or sordid 
yellow. U'KS pale yellow, front coxa* I)are with a h'w sahow I)risik*s 
near the lip; middle coxa- with black hairs and bristles; front femora 
with a few lonjt yellow hairs near the tii> on tlie outside; fourth joint of 
front tarsi not much more than one-half as Ion;.; as third, shorter than 
fifth, and with a few loiiji^ black hairs at ti]), fifth joint and most of fourth 
black, fifth joint nearly at ripdit angles lo fourth; front imlatarsi fully 
three-fourths as lonj^ as their tibia-; tniddle tarsi with the seauKl, third, 
and fourth joints sli^^htly flatlened. lx‘comin^^ black from the middle of 
the second joint, and with the metatarsi nearly as lon^^ as llieir tibia- ; 
middle tibia- mure or less infuscated in the center; first and second 
joints of the hind tarsi alxmt equal. TcKuhe and tlicir cilia pale yellow. 
Wings with the costa much arcuaU-d; ]K)st,erior margin indented at the 
apex of the fifth vein; third vein curved l>a(’kwards towards the fourth; 
last section of the fourth vein curved forwards from a little beyond the 
middle in such a manner as to be; nearl\- parallel with the third at tip; 
a brown cloud along the front of the wing, from a lx nit the lij) of tlu; 
first vein to the tip of the third, fading out back <»f third vein, and widest 
in the middle; vdns brown, yellow at the i)ase of the wing. 

Female: Agrees with the male exce}jl in the folkAving pt>inls; all llie 
tarsi become fuscous from the middle of tht- second joint; front femora 
have no long hairs at tip; whngs with the costa less arc-uated, and with- 
out distinct cloud, but the front of ilie wing is slightly tinged with 
yellowish brown; the miildle tarsi slightly flatlened as in the male but 
less so; front tarsi plain; sccxjnd joint of the hind tarsi kmger than 
the first. 

Described from five specimens taken by me at Kearney, 
Ont., July 3, 1909; and many specimens taken in the vicinity 
of Buffalo, N. Y., June Gth to July 4th. 
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18 Neiirigona defonnis n. sp. 

Figure 18. 

Thorax black; abdomen yellow black bands; hypopygium 
black, small; three joints of the front tarsi flattened wings with the 
costa and third vein much arcuated, and with a brown cloud along the 
front towards the tip. Length of male mm., of female o)4 mm. 

Male: Face not very narrow for a male, but narrowest in the center, 
and silvery white; front and occiput black, covered with white pollen, 
which is thickest on the front and upper part of the occiput; antennae 
yellow, the rather long arista brownish; frontal bristles black; orbital 
cilia and post-vertical bristles yellowish. Thorax black, rather shining on 
the dorsum, thinly dusted with white pollen, this pollen much thicker 
along the front, on the sides, and between the axrrostichal bristles; the 
pollen on the flattened space before the scutellum thick and somew^hat 
greenish; pleurae covered with white pollen, which almost conceals the 
ground color; humeri, posterior angles of the dorsum, space between 
the front coxae, and metathoracid epimera yellow; scutellum black on 
the disk, yellow beneath, which color extends somewhat onto the edge 
of the disk; metanotum black wit^ white pollen. , Abdomen yellow; 
second to fifth segments with black bands at base, those on the second 
and third segments widest on the center of the tergum, narrowing to a 
point on the lateral sides; hairs on the dorsum of the second and third 
segments mostly black, those on the rest of the abdomen and the long 
bristles on the margin of the first segment yellow; hypopygium black, 
polished, and with its appendages more or less testaceous; sheath on 
the venter of the fifth segment corrugated, and opaque black. Legs 
long and slender, pale yellow; front coxae with minute yellow hairs on 
the front, and several yellow and one or two black bristles near the tip; 
middle coxtT with a few black hairs and bristles near the tip; front 
femora with about ten long yellow hairs on the outside near the tip; 
middle femora nearly bare except near the tip; front metatarsi about 
the length of their tibiae; second, third, and fourth joints of front tarsi 
flatten^, bare on the sides, ciliate with black hairs on the edges, the 
longer hairs on the top edge longer than the width of the third joint, 
those on the lower edge very short, last two joints of front tarsi infus- 
cated; middle metatarsi about equal to their tibiae in length; middle 
trochanters with a black bristle; first and second joints of hind tarsi 
nearly equal; middle and hind tarsi black; hind tibi® infuscated. 
Halters, tegulac, and their cilia pale yellow. Wings narrowed at the 
base, and w^ith the costa much arcuated, the swell, starting just before 
the middle ; hind margin indented at the tip of the fifth and sixth veins ; 
third vein much arcuated ; last section of fourth vein nearly in a straight 
line with the basal part; wings hyaline, with a browmish cloud along the 
costa, beginning at the same point as the swell and extending to the tip 
of the fourth vein, fading out behind; a narrow faint cloud may be 
traced along the fifth, and last section of the fourth vein; veins pale 
yellow at the base of the wing, becoming brown on the disk. 
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Female: Wings vriih the costa nearly straight, the cloud less dis- 
tinct than in the male, the whole wing lx‘ing limed wnth l)n)wnish in 
front of the third vein, and slightly cloudcvl along ilic fifth vein; 
front tarsi plain, olhensase as in the male. 

Described from four males and six females, from western 
N. Y. and Ont. I took the males and five females near I^uffalo, 
N. Y., and one female at Kearney, Ont., July Sih; those taken 
near Buffalo were captured between June (ith and lotli. 

Note. — This species is closely related to arcuata, but may 
easily be separated by its size, (this Ijeing the largest species 
taken so far in North America) the form of the front tarsi, and 
the wings, the latter being almost deformed. 

in Neurigoru tenuis I»ew. 

Figure lit 

Saucropus tenuis L<x*w, Mon. A. Dhncra ii. p. 21J8, 18(W. Oescrihinl fnsm 
the female. The male was fU’seriU'<l l)y Frcjf. Wlu'eler in tlu- Pnx-. Cal. At ad, 
Sci., ii, p. 73, 1899. 

Mesonotum green; alxioinen yellow, with black bands; hy[)opygiurn 
black, large; front tarsi about the same length as their lihix* and with 
an oval tip. Length mm. 

Male: Face and ]>alpi white; eyes contiguous at the c'cnter of the 
face; proboscis yellow; front and (X'ciput greenish gniy, sfxnetimes 
quite dark, thickly covered with white pollen; frontal bristles black, 
orbital cilia and ix)st- vertical bristles j)alc yellow; antenna' yellow, the 
third joint sometimes brownish, arista brown. Dorsum of the thorax 
light vcrdigris-grcen, shining, dullcil with tliick grayish ;K>llen, that 
on the flattened space before the scutellum a little yellowish ; humeri and 
more or less of the lateral edges )a‘llow; pleunc gnvnish gray, with n^tjre 
or less yellow' below', in sonx‘ specimens nearly all yellow, coveri'd with 
white jxjllen; scutellum green ori the disk, with a rather wi(le margin of 
yellow; metanotum grcc'nish gray, Ix-coming dark browm in some itnli- 
viduals, w'hite pollenose. Alxlomcn yellow' with wide black bands on 
segments tw'o, three, and four; those on the second and third narrowed 
laUTallv so as to fonn nearly triangular s|x)ts; fifth m<jstly or entirely 
Vilack; first more or less brown on the (lorsurn; venter yellow fm the basal 
segments, more browm or blackish tr)\vard iIk^ ix^sterior end; hairs of 
the abdomen mostly black, with more jxile hairs }x>steriorly, on the 
fifth segment they are altogether jjale; those (m the ventral surfacr of 
the fourth and hind ]jari of third long; hy]K>pygiuni black, basal part 
somewhat shining but dulled with while pollen, apical part, and 
appendages shining, polished. Legs i^alc yellow'; fn^nt coxa* long and 
slender, with minute scattering hairs on the front side, and a few yellow 
bristles near the tip; middle coxa; with a wry few black hairs or bristles 
near the tip, and a few' yellow hairs at tip inside, these hairs curled 
inwards; hind coxa; usually blackened a little at tip on the inside; mid- 
dle and hind femora with a few' bristles on the inside near the Ixtse, 
those on the middle ones black, on the hind ones yellow; front mela- 
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tarsi about three-fourths as long as their tibiae, and about one and one^ 
fourth times as long as the remaining joints together ; second and third 
nearly equal; fourth and fifth fringed on each side with long black hairs, 
which form a flat oval tip to the tarsi, this tip a little longer than wide ; 
fourth joint except base, and fifth black ; first joint of hind tarsi a ver) 
little longer than the second; middle metatarsi about three-fourths as 
long as their tibiaj. Tegulaa;, their cilia, and the halters pale yellow, th(' 
latter with a brown dot on one side at the base of the knob. Wings gray- 
ish hyaline; third vein slightly bent backward at tip; fourth vein bent 
forward from just before the middle of the last section, but the tip not 
very close to the tip of the third. 

Female ; Agrees with the male except that the front tarsi are plane, 
with the metatarsi a little shorter than their tibiae, and more than 
twice as long as second joint ; first and second joints of hind tarsi about 
equal; the mesonotum often nearly all yellow, except the flattened 
space before the scutellum. 

Redescribed from many ytecimens taken in the vicinity of 
Buffalo, N. Y. This is the most abundant species of Neurigona 
around Buffalo, I have taken pearly one hundred specimens the 
past summer, the first on July 9th, and the latest on September 
8th; the only other specimen I have seen is a male form Mt. 
Tom, Mass., taken July 14th, and sent to me by Prof. C. W. 
Johnson. Loew’s Mon. gives Middle States as the habitat. 

Note.— Prof. Wheeler in his description of the male of 
tenuis mentions a row of hook-like spines along the lower 
surface of the front tibise, also curved spines on the front 
malatarsi; I cannot detect these in our eastern specimens, 
although there is a row of very minute bristles or stout hairs on 
the lower surface of the front tibiae that I have not mentioned 
in the description I have given above, because they are so 
easily overlooked that they are of little value in separating the 
species, but in the closely related western species that I am 
describing under the name of pectoralis these bristles are a 
conspicuous character. The males of these two species are 
so nearly alike in general appearance that he may have con- 
fused them. They may be separated by the front tarsi of 
tenuis being nearly as long as their tibije, while in pectoralis the 
tarsi are much shorter than their tibiae ; in tenuis also the front 
legs are infuscated from, or before the middle of the tibiae, in 
pectoralis there is no infuscation of the front legs except the 
enlarged tip of the tarsi which is black; pectoralis has the first 
and second joints of the hind tarsi equal, while in tenuis the 
first joint is a little the longest; the middle coxae of pectoralis 
have yellow bristles which are not found in tenuis. 
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20 Neurigona pectoralis ii, s|). 

Figure 20. 

Dorsum of ihc thorax metallic ^rcen; alxloinen yellow wiih black 
bands; front tarsi much shorter than their iibi;e and witli ilie last two 
joints flattened and frinKcvi fonnin^ an oval lip: hy]M)]iyi^i\\tn black, 
rather large. Length 4 mm. 

Male: Eyes very narrowly sc]K}ratcd; face and tKil]>i i’<!vcrt‘<l with 
white jx)llen; prolx^scis yellow; front ami m'cipnt light metallic greetg 
the front thinly and the (KTiput more thickly tH)vejx'd with whiit' 
pollen; antennic yellow, arista yellowish brown; frontal brisiles black, 
orbital cilia and post* vertical bristles whitish. I)orsun\ of the thorax 
light verdigris green, with yellowish ixillen; iileiira' black with whitish 
pollen; humeri yellownsh; scutellum yelU)W, with the base dark ittetaliio 
greenish blue; melanotum black, with white ]>ollen. Alulomen yelKjw, 
first segment moR' or less infuscaied, second and lliinl .segments with 
black bands, which arc \vi<lcsl on the c(‘mcr of tlic dorsum, and are 
narrowed laterally, hardly reaching ^he lower sides of llie alxloincn; 
fourth segment with only the hind inargin yellow, fifth entirely black 
except a narrow white hind margin. intemti)te<l on the cvntcr of the 
dorsum, and reaching alxnit half wa)’ to tlu‘ lateral sides; hairs of the 
abdomen mostly black on the dorsum, those on the lower ]>arl of tlic 
sides pale. Hyix^pygiuni black, rather large, rounded lK.“hi nd, tli(‘ 
first half but little shining, appendages Idack or testae(>ous, l^'gs jiale 
yclio'w; front and mid < lie cox:c with only yillowisli hairs and bristles on 
the front side; front pair rather long, middle and hind coxa: sligluly 
darkened on the outside; front tihi:e alx'Ut one and one-fourih times us 
long as their femora, and the front tarsi hanlly as long as ihcir femtira; 
metatarsi a little longer than the four remaining joints tog{‘ilier, scojikI 
and third joints nearly equal and very slightly natU‘ne<l, fourth and 
fifth black, flattened and friin’jed on each side with ]>laek hairs, forming 
a nearly round tip to the tarsi, front tibi;c and metatarsi witli a row of 
small, hook-like bristles below; middle bsnora with a few black lirisil<‘.s 
near the base below; middle metatarsi about four-fifths as long as their 
tibia:; first and second joints of the hind tarsi of nearly eepnl lengtli, 
hind tarsi shorter than their tibi:e; halUrs, legula', and their cilia pale 
yellow. Wings grayish hyaline, f<.»urtli vein emling in the apex of the 
wing; tips of the third and fourth veins quite wiik-ly scjiaraU'd. 

Female: Agrees with the male, except lliat the hairs an<l bristles on 
the front of the middle coxre arc all black; the middle metatarsi arc 
hardly three-fourths as long as their tibite, and the front lilme are alxmt 
the same length as thdr femora and muf h sliorter than their tarsi 
which arc plane, and have the last joint blackeiuxl. 

Described from two males and two females from M. in the 
National Museum collection, the two males and one female 
were taken by H. S. Barber, at Las V’^egas, N. M., Aug. 7th, 9th 
and 13th; and the other female was taken by Townsend on the 
White Mountains, N. M., at OoOO feet altitude. 
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Note. — Under tennis I have given the characters that sep- 
arate the males of these two species; the females of these species 
can be distinguished from those of tenuis in having only the 
humeri yellow, the pleurae being altogether black, and the 
dorsum dull green isli, while in tenuis there is more or less 
yellow on the dorsum and pleurae. 

21 Neurigona aestiva n. sp. 

Figiiro 21, 

Thorax blackisli; abdomen yellow with black bands; hypopygium 
black with the ui)i)er jjart more or less yellow; front tarsi plane. Length 
5^ mm. 

Male: I'ace narrow, of nearly equal width throughout, face and 
palpi silvery \\hite; ] proboscis and antennse yellow, the latter with the 
third joint very small; arista brown; front and occiput blackish, but 
the ground color eijnccaled by white pollen; orbital cilia whitish; post- 
vertical bristles yt'llow. Thorax and metanotum blackish with white 
pollen, shining on the dorsum, pollen thickest on the pleurae and the 
flattened space before the scutcllum; humeri, a large spot at the inser- 
tion of the wings, and the scutcllum except the base yellow; meta- 
thoracic et)inicra yellowish white; most of the bristles of the dorsum 
small and weak, the acrostichal bristles can hardly be traced in some 
individuals, but in others they arc distinct. Abdomen yellow, the first 
segment more whitish; second segment with a black band near the base; 
third with a black band at the base ; fourth black at base getting paler 
l>ostcriorly; fifth segment dusky yellow, with the ventral sheath large 
and black ; hairs of the abdomen and the bristles on the hind margin of 
the first segment \’ellow, those on the lower part of the fourth segment 
long; hypopygium mostly black or testaceous, shining, sometimes the 
first half partly yellowish. Legs ytilowish white; hind femora more 
AX'llowish; hairs and bristles of the front coxas all whitish, those of the 
middle coxce black; front tarsi more than twice as long as their tibiae, 
their metatarsi hardly as long as the tibia:, and about equal to the 
second and third joints taken together; middle metatarsi four-fifths as 
long as their tibia:; second joint of the hind tarsi longer than th§ first; 
all the tarsi slightly darker towards the tip. Wings hyaline, slightly 
tinged wdth yellowish along the front; third and fourth veins quite 
widely separated at the tips; fourth vein ending in the apex of the wing. 

Described from three males from N. Y., Md., and Vt. I 
took the type specimen at Lancaster, N. Y., June 2, 1912; 
Prof. C. W. Johnson has sent me one which was taken at Nor- 
wich, Vt., July 7, 1908; and there is one in the National Museum 
collection taken on Plummers Island, Md., May 11, 1905, by 
Mr. Schw^arz. 
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'2'2 Neurigona bivittata u sik 

22. 

Thorax dark a*ddisli yclltjw, almost brown, wiih iliiik yrav polion, 
and two lm)\vn vittx. Alxlonum ydlnw banded with bla<'k l.i'iiv;lh 
a inin. 

Fomalc: Face broad, whilisli jxillenose. llie yellnw ymund eolor 
sluAvinit through in the siKcamcm- Ix^foro nu\ rspeeialh Ik Iow tiu* suture, 
anicnnte with tiie brsl two joints |iaK’ yelltiw, the thiid mtm' <»rani.;i' 
ydluw, arista Imnvn; front and oceijiut blaek. tlneklx whiti- lu.lleiinsi*; 
orbital cilia whitish. Dorsum of tlu' thorax (lark n-ddish \ i“llow, almost 
brown, and somewitat livid, but so thickly eo\Tred with yray polKai as 
t<» hide the j^roimd color in unnil)l)ed s|)eeinuais, luinu-n jiaU- yellow, 
there are two brown vitta“ nmniTi^ from the front of tlu* mesoiiotum to 
the flattemxl s]xaee Indore the seutelhnn, 'They are insl outside of th<* 
acrosliehui bristles, leaving tlu“ s]>a(“e l*etween th<'s<‘ bristles eray 
jwjlleiiose; these villa* are wider j>osteriorly and not so sliarjilv dolined; 
pleura* l)lackish with a reddish or livid tint, and thiekb i*oven'd with 
white jjollen; .scntc'lium ]>al(‘ \'ellow; metanotiim black with white 
j>oIlen. Abdomen yelhiw with black bands a! the ba^x* of sea>nd to 
fifth sej::rnenis, these bands natTowed laterally, and emar^inate at the 
cvntcr of the ilorsum; venter \'elki\v; hairs of tlu* abdonuai bkai'k; tin* 
lont; bristles on llte first sei^menl have a \a-ll(j\vish color in souk* li;;hls. 
Lej^s i):ile yellow; front coxa' with vi*ry slmrt hairs on tin* front side, 
which a[)])ear dark colon ‘d. arid with one yi'llow and scv<‘r:d brown 
bristles near the tip, tin* Imjwn Iwistles ha\ in,i.: more or less of a y<“llt»w 
color in certain li^dils; middle co^a* with black hairs ami bristles which 
are mure abundant tlian in souk* species; front femora, ti!)ia*, and 
metatarsi about equal in length, the last four joints of the front tarsi 
together alxuit the same leiij^th as the met'itarsi; middle metatarsi 
shorter than their tibia'; hmd tarsi alKjut e(|nai to their tibia* in len^itlt, 
the second joint distinctly km^Tr than the first; last joint of all the tarsi 
.slightly infuscated. There are the usual whitish bristles above tht* front. 
cox:e. Wind's ^Tayish hyaline; veins yellowish bnuvn; ana! an^h* not. 
jTominoni; ii])S of the third and fjurth veins well se]Strated, the fourth 
I'udin^ in t hv lip of the win^^. Halters short , with I he kno!) l.arpc 

E^scribed from two females, d'he tyi>e sjiccinu'n is labeled 
('olorado; the other is from Hear Lake, IL and was taken by 
R. P. Currie, July 20, both of these s])(*(‘imens arc in the 

National Museum collection. 

2d Neurigona tarsalis n. sj). 

Thorax black; abdomen yellow with three black bands; hypopyyjum 
yellow and black; third joint of fnmt tarsi pure ’Ahitc, fourth and fifth 
joints black and flattoncxi. Lenjith mm, 

Male ; Face narrow in the center, a little wider alxive and lx’k)w ; fare 
and palpi silvery white; jjrolx>scis and antenna* yellou', arista brown; 
front and occiput blaek, thickly covercxl with w-hite pf^llen; orbital cilia 
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and post- vertical bristles yellowish. Dorsum of the thorax black, and 
thickly covered with white pollen, which generally forms two obscure 
narrow stripes; pleurae black, covered with white pollen; prothorax, 
humeri, and metathoracic epimera yellowish white; scutellum pale 
yellow, black at base; metanotum black. Abdomen yellow, with the 
first segment and the posterior edges of the second, third, and fourth, 
and the venter paler; second, third, and fourth segments with wide 
black bands at base, that on the second narrowed laterally; fifth seg- 
ment yellow with a polished black sheath on the venter; third segment 
with a black transverse line on the venter, this line near the middle of 
the segment and fringed with long whitish hairs; hairs of the abdomen 
mostly pale; the long bristles on the hind margin of the first segment 
black; hypopygium rather large, basal half yellow, the remaining part 
black and polished. Legs pale yellow; front coxae with delicate pale 
hairs on the front side, and black bristles near the tip; middle coxae 
w4th black hairs and bristles; middle trochanters with a black bristle 
below, and a black spot above; front metatarsi a little shorter than their 
tibia‘, the third joint as long as the fourth and fifth together, fourth 
nearly twice as long as fifth, third a little enlarged, snow white, and 
with white hairs; fourth and fifth black, flattened, and fringed with 
black hairs; middle metatarsi about the length of their tibiae; second 
joint of hind tarsi a little longer than the first. Wings hyaline; tips of 
the third and fourth veins not very close together. 

Female: Differs from the male in having the face quite wide, the 
front tarsi plane, middle trochanters without the black spot, fifth seg- 
ment of the abdomen with a black band, wings tinted with yellowish 
along the front and the dorsum of the thorax more greenish. 

Described from twelve males and twelve -females, from 
N. Y., Pa., and Mich. I have tak^n sixteen specimens at 
East Aurora, Erie Co., N. Y., from June 11-15, Mr. Nathan 
Banks took one at Sea Cliff, N. Y. Prof. J. M. Aldrich sent me 
specimens from Battle Creek, Mich., and Pa. 

24 Neurigona lienosa Wheeler. 

Neurigo7i(t lienosa Wheeler, Proc. Cal. Acad. Sci, 3d series, 2, p. 72, 1899. 

Length mm., wing mm. * 

“Proboscis yellow; palpi and face yellow, covered with silvery 
white dust, the latter of the usual breadth for a female; antennae yellow, 
the small third joint with a blunt point, and covered with dark pubes- 
cence; arista distinctly pubescent; front and occiput metallic green, 
thickly covered with white dust; postocular cilia snow white. Thorax 
dull metallic green, the ground color almost hidden under a thick coat- 
ing of brown dust; dorsal bristles prominent along the interior border 
of the thorax; scutellum slightly lighter metallic green, but also with a 
covering of; dust, the scutellum bears two strong mesial, and two weak 
lateral bristles; first abdominal segment dark brown, succeeding seg- 
ments black, dusted wdth white, posterior edges of second, third, and 
fourth segments, and venter yellow, o\dpositor yellow at the base, tip 
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black, Willi delicate hairs; plnine blackisli met all ic ^rivti, tlnckh' 
enal with white dust ; nietalhuraoie ejiinuTa dark bmwn ('nxa^ vellow, 
lore and midille jiaii^s with prtuninem black bristles on their ant<Ti«»r 
surface near their lips, hairs on upivr iH)rtion of fore ( o\;e ^U licaie and 
pale, hind Oix:e with a single lihick bristle on its outer surface. 
pale yellow, with l>Uick hairs, tarsi infuscated towards their ups. foiv 
tarsi scarcely twitv as lon^as iht' ttn'c tibia', middle oties one ajui one- 
third tinvs as lun^ as tlu' middle lii>ia'. hiiul tarsi searei'ly as 1 any as the 
hind tibiaa hind metatarsi distinell>- sliorter than the sueeccilnu; ioinl, 
Winys grayish hyalint' wit It a yellowish tin;^e. broailer in th’ juiddle. 
sli<,thllv narrow'cd towards the base; disted si'yinenl of fourth vein 
mexitrately bent forwards n<'ar its middle .ind ending n<^t vei y \‘1 on< to 
the third viiti; distal segment t>f bfth vein nearly twt> and one-half 
times as lon^ as the posterior episs-vein Halters and leynhe d.irk 
brown, the latter wit It pale eilia " 

I have not seen this species and have copied this from 
Prof. Wheeler’s deserijilion, which was ip.a<le from a single 
female specimen taken sweeihn^ in jiine woods at Monterey, 
Cab, July 22. 

2o Neurigona lateralis Sav, 

I'lrairr 2,'j 

Mfdelrrus IdtcroliK Say, I’mr. Ar;nl. \:it. Si i, Phi!;i., \a, |i. llttC lS2t>; 
('(imp!, Wurks, ii, p, .’tivi, 

Satitropui supcrfiii'us Mmi, N A- ra, e, p. 227, Isiil; Ncuc Hcitr., 

Vdl. viii. p. 7 (>. 

Dactyl on fiui iiranlipcs AMruli, Kans, . Oiial . \(>l, ii, p. lal, ISIU. 

Thorax verdipnis prei-u; abdomen yellow with more or K-ss l>rillianl 
inctallio pTcen; hypoiiypiuni Villow, front metatarsi longer than their 
tibia' remaining iolnls very sliort ; tirsi joint of hind tarsi lonper than 
second. [x.'nplh of male 'J :J tnm., h male 2|j i nun. 

Male: Face narrow*, silvi ry wliitc. its sitK-s nearly parallel; ]}al])i and 
prolioscis Vv'llow; antenna' yt'llow*. third joint a liltk' infuseateri, arista 
dark browTi; front blackish, oeciinit pR enish, Ixith thi('kly covered with 
white jx>llen; frontal l^nstks lilaek, orlalal <'iha whitisli. Thorax dark 
verdipris prwn, ^;omewhal cojijktv on the sides, pravish ]»oll(*nose, 
cxce^Jt a narrow central line V)etween llie acrostichai bristles; seutellum 
more blue prein, thickly vt^ay \ioUenose , \)lc\ira' an<l meVan'Aum pveeu- 
ish black with whitish jiollen; melathoraeicH'pimera yellow, Abdona'ii 
yellow on the venter and lateral marphis, pent rally tile jlorstim of the 
first sc^nnent more or k's.s yellow, fifth ydlow* on tlie hind marpin, and 
usually some of the incisures yellow*, the rest brilliant iiK'lailic preen, or 
blue gret'U, rarely copjX'ry, sometimes the* green redueerl to lateral 
six)is, in one female Ix'fore me there is scarci'K* a traei- of pri't’n, ljul four 
lateral copixTy spots; hairs of the abdomen jiak'; hyj>ojjygiuin rounded, 
yellow, with w^hitish ap^xndages, I>egs jiak' yellow; all the fifth tarsal 
joints black; front coxa.' w’ith long delicate seilowdsh hairs on the front, 
and a few yellowish bristles near the tii>, these bristles blackish in 
certain lights; middle coxsl nearly bare; front metatarsi longer than 
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their tibia.*, rcmainin^^^ four joints toj^elher about one-fifth, or one sixth 
as lon^ as the first, third and fourth not much longer than broad, second 
about the length of the two followHng, the third whth a long hair at tip; 
middle metatarsi about as long as their tibifc; first joint of hind tarsi 
longer than the seamd. Wings hyaline, little tinged nith grayish; 
thinl vein only slightly cairv^ed at ti]j, last section of fourth vein approach- 
ing third from the cross- vein slightly sinuods, the tip not far from the 
tij) (jf third, ending in front of the apex of the wang. 

Female: Front tarsi normal, with the first joint about three-fourths 
as long as their tibiae, front coxa; with yellow hairs and black bristles; 
first and second joints of hind tarsi about equal; otherwise as in the 
male. 

Redcsoribed from many specimens. Ont., Oue:, N. H., 
Mass., Fla., Ind., Mich., 111., S. D., and Washington, D. C.; 
taken during June, July, and September. 

Note, — Dr. Loew in his description of this species says that 
the upper orbital cilia are black, but I can see only pale cilia in 
the specimens I have examined. 

21) Neurigona setosa n. sp. 

Figure 26. 

Thorax dull green; abdomen yellow with black bands; hypopygium 
yellow; middle and hind coxa* with a prominent black bristle on the 
outside. Length mm. 

Male: Face narrow, of nearly equal width and silvery white; front 
and occiput grc*enish with wLile pollen; antennae yellow, third joint and 
arista dark l)rowii. Thorax dull greenish with yellowish pollen; the 
flattened space before the scutcllum poorly defined, and with a depressed 
line in the center; pleura* black with white pollen; humeri, meta- 
thoracic opimera, halters, and the root of the wing yellow; scutellum 
dull green with yellowish pollen, with the low^r edge yellow, and a 
slightly elevated central ridge on the disk; metanotum black with white 
pollen: acrostichal bristles distinct, in two rows. Abdomen yellow; 
a’cond segment with a very narrow’, the third with a wider metallic 
greenish black band on the hind margin; fourth and fifth segments 
entirely Tnctallie greenish black; venter yellow; hairs of the abdomen 
yellow’ : the black bristles on the hind margin of the first segment rather 
short; fijurth and fiftli segments ciliate with long yellow bristles on the 
lower lateral edges, thase bristles more browm in certain lights; hypo- 
pygium yellowy brow’nish on the basal edge, with several yellow and 
tw’o black ap|)endages, the latter curved, mandible like, with a blunt 
triangitlar tooth on the inner edge near the center, and with long yellow 
hairs on the outside. Coxa) and legs yellow; hairs and bristles on the 
front side of the front and middle coxae yellow’; middle and hind coxae 
each with a large black bristle on the outside; middle and hind femora 
each with a black bristle near the tip on the outside; middle femora 
ciliate with short yellow bristles on the lower surface towards the 
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base; tarsi scarcely iiifuscatcd at tips; front tarsi ion^^er than their 
tibiae; front metatarsi little more than one-half as lon:^ as their tibia'; 
middle metatarsi two-thirds as lon^ as their tibia'; secoial juini of hitid 
tarsi longer than first. Wings grayish hyaline, \-eins Yellowish l>nnvn; 
posterior cross-vein less than twice its length from the wing margin 
measured on fifth vein; fourth vein gradually appnntehing third, emling 
before the apex of the wing, not far from the lij) of third vein. 

Female; Agrees vAih. the male in most of the eharaetiTs gi\en, 
except in the following points; there are several Idack bristh's mar the 
tip of the front coxk; abdomen with a row of black liristles on the hind 
margin of each segment; fourth and fifth segments of the alxlomen, and 
the middle femora w'ithout cilia. 

Described from four males and four females in the collection 
of the American Entomological Society, taken at Alamo- 
gordo, N. M., May 8-15, 1902. Type No. 5258. 

Note, — I place this species in this genus for the i)resent, but 
it differs from the other species of the genus by having the 
flattened space before the scutellum less distinctly defined; l)y 
the greater development of the api)endagcs of the hypo])ygiiim; 
and by the bristles on the outside of the middle coxa*, and near 
the tip of the middle and hind femora; also the abdomen of the 
male is shorter and stouter than in most species of the genus. 

27 Neurigona tibialis n. sp. 

Figure 27. 

Thorax yellow, with more or less greenish gray on iIk? dorsum; 
abtlomen yellow with black bands; hy|XDi.>ygium yellow, and \’ery small; 
front tibiae with a row of bristles above; wings with the third .and fourth 
veins nearly parallel. Length 2yi mm. 

Male: Face and palpi witli whiti* pollen, the former very wide for a 
male; antennae yellow, first joint short and with three or four hairs 
above; third joint missing; front and occiput dark greenish gray, with 
white pollen; post-vertical bristles and some of the* u])per orbital cnlia 
black, the lateral and lower orbital cilia whitish. Thorax yellow, with 
dark greenish gray on the center of the dorsum, w^hich almost forms 
three broad vitta?, lateral ones abbreviated in front, and all somewhat 
united; pleurae with a black spot above the middle coxic, and another in 
front of the halters; scutellum and mctanolutn dark greenish gray, 
the former yellowish below ; acrostichal bristles rather long but scatter- 
ing, forming two poorly defined rows. Abdomen yelk)w, incisions Idack 
on the dorsum, this black extending forward s(j as to almost conneet 
along the center of the dorsum on the second, third, and fourth seg- 
ments; fifth segment all black on the dorsum and with a greenish 
luster; venter yellow; hypopygium dark yellow, very small, and with 
two pair of short, slightly hooked appendages. Legs yellow; front 
coxiB with pale yellow hairs and bristles, the larger bristles blackish in 
certain lights; middle coxa? with black hairs and bristles, one of the 
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latter rather long and placed high up almost on the outside; liind coxae 
with one black bristle on the outside; front tibiae with a row of black 
bristles above, these bristles do not reach either the base or apex; front 
tarsi about one and rme^half times as long as their tibiae, the metatarsi 
two-thirds as long as the tibiae, second joint half as long as the first; 
middle Uirsi a little longer than their tibia', the first joint one-half as 
long as the tibiae ; mhldie and hind femora with a black bristle near the 
tip on the outside; hind tarsi fully as long as their tibite, with the second 
joint longer than the first. Wings grayish hyaline; third and fourth 
wins onh' xxtv slightly convergent at the tips. 

DcscrU}ed from one male which I took at Lancaster, Erie 
Co., M. V., on Aug. 15. 1609. 

Note. This siiecies rcscmlilcs se/osa in having a bristle on 

the outside of each middle and hind coxx, and near the tip of 
each midille and hind femora; also in having bristles on the 
hind margin of all the segments of the abdomen. The hypo- 
pygium is smaller than that of any other species of the genus 
that I have seen. There are three or four bristly hairs on the 
toj) of the first joint of the antennae near the tip, but this joint 
is hard I V hairy on top in the same way that it is in some of the 
genera of Dolichopodidae. 

2N Neurigona ciliata n. sp, 

Figure 29, 

DorsviiU oil the thorax h\ack; abdomen yellow with black bands; 
hypopygiu^n small, Vilack; front tarsi black, fringed on each side with 
short black hairs; wings si rough' tinged wath brown in front of the 
third vein. Lrngth 4/s nim, 

.Male; Face and paipi silvery white, the former very narrow, the 
eyes almost touching on the center of the face; proboscis and antennae 
yellow, arista yellowish brown; front and occiput greenish gray, with 
white iiollcn; frontal bristles black, orbital cilia and post-vertical 
bristles whitish. Thorax black, shining on the dorsum, with white 
pollen, this pollen thickest on the flattened space before the scutellum; 
humeri, jirothorax, lateral edges of the dorsum, scutellum except 
base, mctathoracic-cpimcra, and a large triangular spot above the 
middle coxa' yellow. Abdomen yellow, with poorly defined, wide black 
bands on the dorsum at the base of segments two, three, and four, and a 
small spot at base of fifth; hairs black on the first four segments, pale 
on the fifth and on the venter; venter yellowy hypopygium small black 
shining, appendages testaceous. Legs pale yellow; front coxae with pale 
hairs and bristles, one or tw^o of these bristles black; middle coxae with 
black hairs and bristles; front tarsi black, fringed on each side with 
short coarse, dense hairs, giving them the appearance of being flattened, 
these hairs hardly as long as the diameter of the tarsi; front metatarsi 
about equal to their tibioi in length, fourth joint hardily twice as long 
as wide; middle metatarsi four-fifths as long as their tibiae; middle legs 
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infuscated from the middle of the tilha', \hv uirsi !>lack: hrst 

and second joints of hind tarsi ecjual, ])lack from the tip of the first 
joint. Halters, tCKuhe and their cilia ]jale yellow. Win^s hrownish 
hyaline, much darker in front of the third voin; vi-ins dark hniwn; 
third vein Unit backwartls at tip. fourth vem iimt forwanis frmn 
U'vond the middle of the last section. th<* tips of third and fourth i{uile 
near to^Tther. 

Described from one male taken at Doe Bay, Wash.. j\ily B», 
1909, in the collection of Brof. J. M. Aldrich. 

29 Neurigona perbrevis n >p 

Fillin' 3(1. 

Dorsum of llie thorax j.::rayish itreen, with thnv ]>nnvnish villa'; 
abdomen black; hypoiiy^iuni black, polished, and rather iarj^tv; front 
tarsi with the last two joints l]atlene<l and fringed, forming an ()val tip; 
front tibia* lon^^er than their tarsi. Length i inin. 

Male; Face rather narrow; fare and palpi whito; front and oecipul 
stx'in to U black, but the pTound ('ok^r eoneraled bv wliilish pollen; 
orbital cilia white; antenna' yellow, the small third joinl an<l the arista 
lirownish. Dorsum of the thorax •.grayish pTeen, thieklv c'overed with 
jxillen, (this ix>llen and that of the liead and sculelluin has a ^ret'uish 
tint). Dorsum with four brown villa', the lateral tjiies abbreviated in 
front; scutellum the same color as the dorsum, hul the etU(<s a lillJe 
yellowish; pleura black with while pollen. Ai)domen hlaek, covered 
with white pollen which is thickest on the \ posterior margins o( the sv,;* 
ments; fifth seitment with a yellow hind mar'An; venter yellow, haws 
on the terj.^um black, lh(jsc on the sides of the last three sepjnents 
white; hypopyAu/n shininc^ black, j.)oIished, anti ratln*r lar^^e; ajjpend- 
shinin^^ black, Ix'tjs yellow; front anrl mirldle co.xa* u dli yellouis/i 
hairs and bristles; middle and hind coxa tlarkened on the (/iitside; front 
tibiiE longer than their tarsi or femora, which are of eijual length; meta- 
tarsi longer than the remaining four j(dnts toj.;ether; fourth and fifth 
joints black, flattened, and fringed on each side, forming an ova! lip, 
which is nearly twice as long as wide; iniddh* metatarsi nearly three- 
fourths as long as their tilha'; hind tarsi nearly as long as tii<-ir tiliia', 
the second joint a little longer than the first; liind femora witli a few 
yellow bristles below near the base. Hallers yellow; ti'guhe and their 
long cilia whitish. Wings hyaline; hnirth \<'in rather sharply l)ent 
towards the third, ending in the aju^x of tin- wing, not v(‘ry closi* to 
the tip of the third vein; veins brown. 

Described from two males in the collection of tlie American 
Entomological Society, which were taken at Alamogordo, N. M., 
on April 20 and May 12, 1002. Type No. 5257. 
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Neurigona australis n. sp. 

Figure 31. 

Dorsum of thora)^ grayish green; abdomen with the dorstim 
entirely blackish; hypo[)ygium shining black, large; front tarsi with the 
last two joints flatlcnerl and fringed with black hairs, forming an oval 
tip to the tarsi; front tibiae shorter than their tarsi. Length of male and 
female 4^ mm. 

Male: Face narrow, silvery white; palpi and proboscis yellow; front 
and occiput black, with grayish white |X)Ilen, the latter with purple 
reflections; orbital cilia white exce]^t a few of the uppermost which are 
black; antenme yellow, third joint and arista brownish. Dorsum of the 
thorax grayish green, with some purple reflections, and grayish poUen- 
ose, with four brown vitta', the lateral ones rather poorly defined; 
])leur3e and metanotum black, and covered with white pollen; a small 
yellowish spot hclow' the htimeri ; scutellum the same color as the dor- 
sum. Abdomen metallic black and covered with grayish pollen, which 
is thickest on the sides; fifth segment glabrous and shining; venter 
sordid yellowy hairs of the abdomen mostly pale, rather scattering, but 
longer and more abundant on the sides and posterior end; hypopygium 
shining black, large, polished, rounded behind, and with black append- 
ages, Legs yellow; middle and hind coxae blackened almost to the tip; 
front and middle coxx with white hairs and bristles; front tibi® and 
tarsi darker than their femora the tibiae a little longer than their femora, 
and the tarsi nearly one and one-third times as long as the tibiae, the 
last four joints flattened, fourth and fifth joints black and fringed on 
each side, fomimg an oval tip to the tarsi; front metatarsi nearly as 
long as the remaining four joints together; middle metatarsi about the 
.same length as their tibue; a few w'eak yellow bristles on the lower side 
of the middle femora near the base; hind tarsi about the same length as 
their tibia?, and the first joint longer than the second; last four joints 
of the middle and hind tarsi darkened. Halters, tegulae, and their cilia 
yellowish. Wings hyaline, only slightly tinged wnth grayish; anal angle 
not prominent ; fourth vein sharply bent tow^ards the third, ending in 
the apex of the wing, not very near the tip of the third vein. 

Female : Differs from the male as folio w's ; the abdomen is lighter 
colored, more like the dorsum of the thorax; the front tarsi are plane; 
the middle femora without bristles below; and the first and second 
joints of the hind tarsi nearly equal. 

Described from one male, and five females from New 
Mexico. The male and one female are in the collection of the 
American Entomological Society, and were taken at* Cloud- 
croft, N. M., June IS, 1902; in the National Museum collection 
are three females, taken at Las Vegas, N. M., Aug. 7, 8, and 11, 
by S. H. Baker; and one female taken on the White Mountains, 
N. M,, Aug. 5th, by Towmsend, at 6500 feet altitude. Type in 
the collection of the American Entomological Society; type 
No. 5250. 
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ol Neurigona albospinosa n, sp. 

Figure ^^2. 

Thorax blackish, with three metallic l)rown viita'; abdonien );rcen- 
ish black, seginents gniy polleiiose at base; hypnpy^iinn sirtall, tisuuvous: 
hind coxa with several rather weak whitish bristles, l^en^th of male 
4-4 y 2 mm., female mm. 

Male: Face not very narrow for a male, and with the sides nearly 
parallel; face and palpi tvhiti; proboscis and anienn:e yellow, the lait(“r 
with the third joint and the arista dark brown; fr{>nL and occiput dark 
grayish green with wiiite ix>Ilcn: orbital cilia white. Hiorax and sciiteb 
Inm blackish, more gray on the dorsum, and with thrw somewiial 
shining metallic browai vittos, the central one betwaen the aerosiiehal 
bristles most sharply defined; thorax including scuttihnn and metanoUim 
w-hitish pollenose, the pollen more browai on the flaUened space bciore 
the scutcllum, this browm pollen extends sonuwvhat onto the seutcilum. 
Abdomen metallic greenish black with a)i)pery reflections, and a grayish 
lx)llenose band at the base of each segment; the hairs on these hands 
w^hite, on the posterior part of the segments the hairs arc black; tlu' 
first segment wholly gray pollenose, and wn'lh the marginal row of 
bristles pale except about four at the top wiiich arc Idack; semnd se g- 
ment with two transverse rows of black dashes near the base*; venter of 
the first segment, and very narrow lateral edges of one or more of the 
others yellow; hyi^opygium testaceous, polished, and rather small. 
Legs pale yellow; front coxae whitish with long wiiite hairs on the whole 
front; middle coxa^ also with white hairs and bristles; hind coxa.- with 
one long and several weak whitish bristles on the outside; middle and 
hind coxae blackish at base; front and middle metatarsi alxAit two- 
thirds as long as their tibi^e; hind tarsi with the first joint shorter tlian 
the second; middle and hind tarsi infuscated from the tip of the first 
joint; hind femora brownish above. Cilia of the teguku wiiitish; halters 
yellow with the knob w’hitish. Wings brownish hyaline, darker along 
the front; third and fourth veins wide apart at tip. 

Females; Agrees with the male in most characters, but the saitel- 
lum yellow, sometimes a little darkened at base; marginal row of 
bristles on the first segment of abdomen black, .sometimes <jne or tw'o of 
the lower ones yellowish; stout bristles on hind coxie Ijrown in some 
lights. Face broad, darker than in the male, and the ]jal[)i yellowish. 

Described from seven males and twelve females, from 
Idaho, Wash., and Cal. I received from Prof. Aldrich specimens 
taken at Lewiston, and Juliaetta, Idaho, the latter taken 
May 7th; also specimens taken at Stanford University, Cal., 
Feb. 22 to March 24th. From Prof. Melander I received 
specimens from Wenatchee, Wash., taken May 8th. 
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:V2 Neurigona minuta n. sp. 

Dark metallic ^rcen; arista white; hind coxsc \vith a yellow bristle 
<jn the outside. Length 2 mm. 

Ftnnalc: Face, front and occi])ut greenish black, with but little, 
pfdlen (at least in the type si>ecimon;: palpi and proboscis yellow, the 
former with minute black hairs on the surface and a black bristle at tip; 
antennae dark reddish brown, the third joint rounded, hardly pointed, 
and more brown than the basal joints, the arista inserted near the apex, 
white. Thorax rather dark metallic green, covered with gray pollen; 
humeri with only a trace of >’cllo\rish; the flattened space before the 
scLitellum not very sharply <iefined : bristles of the thorax strong, acros- 
tichal bristles well develojjed, in two rows; the outer pair of scutellar 
l)ristles minute Init distinct. Abdomen dark metallic green, with black 
hairs; venter dark. Legs and coxa’ [jale yellow; front coxae \rith whitish 
hairs and bristles; middle c(jxie with brownish hairs; the large bristle on 
the outer surface of the hind coxa’ yellow; the hairs on all the legs very 
minute; front and middle tarsi about one and one-half times as long as 
their tibia’, their first joint Ixmig about half as long as the tibiae; middle 
tibia with two Idack bristles ticar the base, one on the front side, and 
one on the outer side; hind tibia* with a row of four or five black bristles 
on the ])Ostcrior surface; hind tarsi a little longer than their tibiae, and 
with the first joint only half as long as the second. Halters, tegulae and 
their cilia pale yellow. Wings hyaline, only slightly tinged with grayish; 
venation alx)ut as in N. aldrichii (Fig. 12), except that the posterior 
cross-vein is only its own length from the wing margin measured on 
tlic fifth vein, and the apical half of the last section of the fourth vein is 
nearly straight; veins brown, becoming pale yellow at the root of the 
wing. 

Described from one female from Philadelphia, Pa., which 
was bred from decaying oak, May 23, 1907. Type in the 
collection of Prof. J. M. Aldrich. 

Note. — This is the smallest species of the genus that I have 
seen, and is very distinct from all the others. It can readily 
be distinguished by the pale bristles of the cox$, and its white 
arista. 
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EXPLANATION OF PLATES. 

Fig. 1. Neurigona rubella Loew, wing and liyi^opygiuni i>f male. 

“2. “ perplexa n. sp. wing and hyp(>|)ygiinn of ni.ile, 

** 3. ” dimidiata Loew. wing an<l hypopygium of male. 

“4. carboniftT Loe\v, wing, hypopygium, ami tip of front tarsi oi 

male. 

^5. “ nitida n. sp. wing and hypopygmni of male. 

** (). “ tridens n. sp, wing uf female, 

"^8. “ maculata n. sp, wing and liypopygniin of ntale. 

“9. ** floridula Wheeler, wing and hypopygium of male. 

“10. “ floridula var. infuscala n. var. wing of female. 

“11. “ llava n. sp. wing of female. 

“ 12. “ aldrichii n. sp. tving, hypopygium, and front tarsi of male. 

“ 13. “ transversa n. sp. wing of female. 

“ 14. “ disjuncta n, sp. wing and hypopygium of male, 

“ 15. “ viridis n. sp. wing and hy]Ki|)ygium of malt*. 

“ 17. “ arcuata n. sp. wing, hyiiopygium, .ami ti]) of front tarsi <if 

male. 

“ 17a, “ arcuata n. sp. wing of female*. 

“ 18. “ deformis n, sp. wing, hypoiiygium, ami lip of front tarsi tjf 

male, 

“ I8a. “ deformis n. sp. wing of female. 

“ 19. “ tenuis Loew, wing, hypopygium, anil tip of front tarsi of male, 

“20. “ pectoralis n. sp, wing, hypopygium, ami tip of front tarsi of 

male. 

“ 21. “ jeslivan, sp. wihg and hypopygium of male. 

“22. “ bivittata n. sp. wing of female. 

“23. “ tarsalis n, sp. wing and hypopygium of mule. 

“25. “ lateralis Say, wing and hypopygium nf mule. 

“ 26, “ setosa n. sp. wing and hypopygium of male, tlic latter is 

stretched out backward.*', 

“ 27. “ tibialis n. sp. wing and hypopygium f>f male. 

“ 28. “ c^uadrifasciata Fab. {Euro]X’an) upu al part of wing. 

“29. “ ciliata n. sp. whng and hypopygium of male. 

“ 30, “ perbrevis n, sp. wing, hypO])ygium, and tip uf front tarsi of 

male. 

“ 31. “ australis n. sp. wing, hypopygium, an<l tip of front tarsi of 

male. 

albospinosa n. sp, wing, and byi^opygium r>f male. 


32 . 








AN INTERESTING FEATURE IN THE VENATION OF 
HELICOPSYCHE, THE MOLANNIDAE, AND THE 
LEPTOCERIDAE. 

By Cornelius Bf.ttkn, Fon^st 

The conclusions recorded in a recent i)a])er !>y IVof. 
Martynov* regarding the venation of the 1 'nehnpterons gcatus 
Helicopsyche lead me to anticipate here one of several somewhat 
revolutionary views. on the venation of the Tric'hojnera to wliieli 
I have come during the progress of work on a rather extended 
report on that order of insects. 

For the sake of comparison a figure is liere given of the 
venation of the fore wing of Rhyacophila (Pi,^. 1). rt*presenting 
an extremely primitive type. The homologies indicated in 
this figure are so simple as to require no comment exccjit as 
regards the branches of subcosta (Sc) and of cubitus and the 
anals. None of these is here considered and att ention is directed 
only to radius which in this genus appears in absolutely primi- 
tive condition, that is, with Ri running free to the margin and 
with the radial sector (Rs) dichotomously branched. In very 
many Trichoptera there is a cross vein from R^ to R, setting 
off what is called the discal cell. Near the base of cell R, (the 
cell bounded by R^ and Re) there is indicated a very small 
corneous point which is present in the vast majority of dVi- 
chopterous wings. 



Martynov reaches the conclusion that radius is also foutnl 
in practically the typical condition in Helicopsyche (Fig. 2 ), 
that is, that cell R4 in both fore and hind wings is not obliter- 
ated by the fusion of R4 and R5 as might at first sight apjiear 
to be the case. 

’‘-vlar'tynov, A. B. On two Collections of TrichopUTn from Aimuaire 

«iu Musee ^ool. de I’Acad. Imperiale des Sci. dc 8t. K-lcrsImr^. Vo!. 17 
Figs. 1-59. 
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That this view is correct seems to admit of no doubt. In 
the American species {II . borealis Hag.) the relations are entirely 
clear. Ra leaves R 4 at nearly a right angle and then again 
turns sharply to the wing margin; the cross vein rm meets the 
vein at the latter angle, and is in a nearly horizontal position. 
One might therefore easily be deceived into thinking that the 
cross vein rm and the distal part of R 5 with which it is in direct 
line together constitute a branch of media. A failure to recog- 
nize the true relation has forced most authors to leave this vein 
unidentified in their figures. The exact position of the base of 
Rs varies somewhat within the genus and also within the species; 



in s]joeimens of II , borealis (Fig. 2 and Fig. 3a) the cross vein rm 
is left intact though out of the usual position as already shown, 
in Martynov's figure (j. c., Fig. 2, copied in Fig. 3b) of II . 
mi nil sc til a the angle in Rr, just touches Mi +2 so that the cross 
vein rm is obliteratecl and its function is assumed by the base 
of R:., in Ulmer's figure of 11. borealis (Genera Insect. Fasc. 6 f), 
pi. 11, fig. 9S, copied in Fig. 3c) the base of R 5 has migrated 
still farther back so as to be still more deceptive in its resem- 
blance to the cross vein which it^ has displaced. Ulmer has 
recently described some related fossil genera in one of which 
(Palaeohclicopsyche*) the female has the cross vein rm present 
while it has been displaced in the male. 

•Uln)er, Georg. Die Trichop teren dcs baltischen Bernsteins. Schriften der 
physikalisch-okonomischen Gcs. zu Konigsberg. Beitrage zur Naturkunde 
Preussens. Heft 10 (1912). p. 308. 
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Attention has already been called to the small corneous 
point that occurs in the base of cell R 4 in almost all 'Prichoptera. 
Perhaps the position of this point may he j^iven some wta^lii 
in the determination of the veins between which it occurs, as is 
done in the discussion of the venation of the Molanni(Pc and 
the Leptoceridac given later in this ])a])er. In the case of 
Helicopsyche the evidence from this source now available is 
incomplete and apparently contradictory. In Ulnna-’s li^uro 
of the closely related genns Tetanoncma (Genera }nsc('t, 
Fasc. 60, pi. 12, fig. 100) the corneous point, appears in its 
normal position in cell R4 but in his figure of II. spcrala 0. c,. 
pi. 11, fig. 07) and in the figures of several related genera 



Fig. . 3 . a, Radius of the fore of llelicoi^syctic h, 1 u' 'lurir 

from H, niinuscula (after Martynov), c, .Xnoilter '^pceimt'n <>1 
H. borealis (after Ulmer). 


described in his fine work on the fossil forms it is found in cell 
2nd Ra, that is, in the cell immediately anterior to the one in 
which it normally occurs. On the other hand this spot is not 
shown in McLachlan’s figures of II. sperata an<l II. horcalis, 
Martynov does not find it in 11 . sperata and the study of n 
large scries of IL borealis fails to reveal a single occurrence. 
Since Ulmer’s observations are on material in amber there may 
be greater chance for error though it seems unlikely that this 
should happen in several cases. At any rate, retanonema and 
Saetoiricha, the only closely related modern forms, should be 
re-examined in this connection. If Ulmer's figures are correct 
these cases form the only exception to the rule that the corncou.s 
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])oint occurs, if it occurs at all, in the J)ase of cell R4. In some 
groups there is a similar spot in the distal part of cell M of the 
fore wing (Fig. 8). This spot which has apparently been but 
little noted, while it is characteristic of fewer groups of Tri- 
C’hoptera is as constant in position as are those of cell R4 in 
the fore and hind wings. 

On account of the reduced number of segments in the male 
palpus Hclicopsyche has always been placed in the very hetero- 
geneous family Sericostomatid^e though its isolated position 
within that family has been fully recognized. Its venation, 
as interpreted by Martynov, has some resemblance in the 
points here considered to the very abnormal venation of the 
MolannidtX and to that of the Leptoceridae. 


a 




Fig. 4. < 1 , Apical part ot fore wing of Molannodes zelleri. 
by Same of MoUinna einerea 9 • 

In the MolannidiE there has come about a very considerable 
shifting in the position of the veins as a result doubtless of the 
unusual position of the wings — these being rolled more or less 
about the body. In the European genus Molannodes (Pig. 4 a) 
the condition with respect to radius is strikingly like that which 
is at least sometimes found in Hclicopsyche (Pig, 3 c), that is, 
Ra has arched back into Mi +2 obliterating the cross vein rm and 
leaving its own base in the regular position of that cross vein. 
There is' a further reduction in the fusion of R^ and R3. In 
Molanna einerea (Fig. 4 b) there is a similar condition but 
R2+3 has also fused with Ri. In both genera M3+4 has migrated 
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upon Cui just as Ro has, upon Radius of \hc hin<l win^ 

may be similarly interpreted. While the limits oi tliis pajior 
]>reclude discussion of the other modifteations. cnou>th has betai 
indicated to show that the determination of the liomoloj^ies in 
the venation of the MolannidcT and the Beraeime need not lie 
given up in despair. 

While in the case of the Molannidm the suggestions here 
made may help to bring order out of what has admittedly been 
chaos, it may seem that in extending the same inter])relation 
to the Leptoceridae the reverse is true. In this latter family 
there has been uncertainty as to the homology of the veins but 
the entire family is practically homogeneous in this respect and 
everyone seems to have been satisfied to recognize equivalents 
within these limits without determining the larger relations. 
Thus McLachlan (Rev. and Syn. p. 282) states that th(^p])]ica- 
tion of the notation in this family (his section 3) is “not verv 
satisfactory’' and he leaves the veins and cells between R^ and 
Cui unidentified except in the genus Triacnodes and in the 
females of Leptocerus. In these latter cases there is appar- 
ently an evident recurrence of the 2nd and 3rd cells (cells R 4 
and Ml) respectively, but as will be indicated further on this 
appearance may be illusory. Later authors have followed 
McLachlan’s practice and no suggestion has so far been made 
as to the manner by which the evident reduction of the venation 
of the Leptoceridae has come about. 

The venation of a species of Leptocerus (Fig. o) may serve 
as typical for the family. Attention is directed to radius of 
the fore wing which is similar in appearance in i)ractically all 
members of the family and which apparently differs from the 
typical b-hranched radius only in having R 4 and R& fused. 
The only reason for questioning this interpretation is found in 
the fact that the corneous point then falls behind instead of in 
front of Rb. Exactly comparable conditions are found in the 
hind wing (Fig. 5b). It may possibly not be justifiable to 
discard the obvious interpretation of these veins because of the 
location of a minute structure whose significance is wholly 
unknown and whose position may therefore depend upon 
factors which have nothing whatever to do with the venation. 
It is, however, a most remarkable fact that while these points 
are absent in a few groups, they are never found outside of 
their respective cells no matter what curious modifications 
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these cells undergo. In fact a condition like that shown in 
Fig. 0 (Smicridea sp.) suggests that the corneous point submits 
to annihilation in preference to displacement. 



Pif'. .*>. n, Apic'iil vunation fore wing of Leptoc-erus sp. cf. 
h, Hinit wing «>f same, f, Fore wing of female of same. 

If then we give any weight to the comparison with Heli- 
copsyche and the Molannidae and to the position of the corneous 
points we should conclude that in the Leptoceridse also Rs has 
arched into Mi+« its distal end fusing with the latter compound 
vein and that what appears to be the cross vein rm is in reality 
the base of R5. 



Fig. 6. Radial sector in the fore wing of Smicridea divisa. 

In idmost all of the Leptocerida? media is reduced to two 
branches but in the subfamily Triplectidinse and in females of 
the genus Leptocerus a more generalized condition obtains, 
that is. media is apparently three branched (Fig. 5 c). If the 
view’ here advocated is correct these generalized Leptoceridae 
arc in exactly the same condition as regards the relation of R5 
and media as is Helicopsyche, that is, has arched into M1+2 
but has not fused with it distally. There is of course the other 
possibility that it is Mi and that are separate and R5 and Mi 
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that have fused. The alternative interpretations are indicated 
in Fig. 5c. To decide between these i)Ossihiliiics we shtmld 
have to find out which fusion took place earlier in the phylo- 
genetic series and on this question the evidence seems incon- 
clusive. 

While the purpose of this paper is fulfilled in showing that 
the modifications of radius may he similarly interpret(‘d in 
Helicopsyche, the Molannidic, and the Leptocerida', another 
instance of similar modifications may ]>e added lest the basal 
shifting of a distal branch from one main stem to am ^t her 
should seem unlikely in this order. A ])aranel case is shown in 
media of the fore wing of Oecetis*. Authors from Me Lachlan 



Fig. 7. Venation of apical part of fore wing of six-ricsof Oex etia. a. (tecetia 
fumosa. h, Occetia incerta. c, Occutia tcslacra (after McLachlanj. 

on agree in saying that media in Oecetis is absolutely simjde or 
unbranched. No one seems to have been disturbed fjy the 
fact that on such an interpretation an extra branch would have 
to be assigned to cubitus. As a matter of fact media is always 
two branched in Oecetis as it is in most of the other Lei)tocer- 
ida^ In 0. jtimosa (Fig. 7a) while there is slight variation in 
exact position, M3^4 leaves Mi +2 at about right angles; it bends 
sharply and then proceeds to the wing margin. At the latter 
angle it is joined by the cross vein m-cu which is in line with the 
distal end of M3+4 so that the resulting deceptive ai)pcarance is 
that of an extra branch on the anterior side of cubitus joined 
to media by a cross vein which is in reality the base of 
In 0. incerta (Fig. 7b) the cross vein m-cu is very short, in some 

*1 include here Oecetina Banks and Oecetodes Ulmer. 
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specimens it is wholly lacking. Finally in such forms as the 
European 0. testacea (Fig. 7c) the base of M3+4 has migrated 
farther back on Cui and in this position its true nature as a part 
of Ms +4 is far from obvious. In such a case the vein becomes 
virtually a cross vein and migrates according to the mechanical 
stress in flight without reference to the distal part of the vein 
which is left stranded with a new basal connection. Other 
instances of this sort occur in the Trichoptera and they are not 
uncommon in other orders. 

The facts here presented may be of some significance in 
their bearing on the question of the systematic position of the 
Helico])sychina.'. This subfamily has always been placed in 
the Sericostomatida: because of the unequal number of segments 
in the ])alpi of the male and female, though it has always been 
clearly recognized that it bears no close relationship to any of 
the heterogeneous groups included in that family. Thienemann, 
Ulmer, and Martynov have each suggested that a new sub- 
family should be erected for the genera Helicopsyche, Tetano- 
ncma, and Saetotricha, and Ulmer and Martynov have during 
the past year almost simultaneously described the subfamily 
Helicopsychinae, Ulmer’s description being slightly the earlier. 



Fig. 8. Venation of apical part of fore wing of Serico stoma sp. 

In his recent work on the fossil forms Ulmer lists the Heli- 
copsychinas among the Sericostomatidas but in this work (p.376) 
he makes the first suggestion that, these forms may possibly 
show affinities to the Leptoceridae though he gives, so far as 1 
can find, no reason for the statement. What has been given 
above certainly confirms the impression which Ulmer has 
stated since in the Helicopsychinae, the Molannidae, and the 
Leptoceridae, R5 shows an increasing tendency to migrate upon 
Mi+ 2 — a condition not seen elsewhere in the Trichoptera, 
though the sharp angle in R5 seen in Sericostoma (Fig. 8) and 
other forms might be regarded as a beginning of that tendency. 
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It is interesting to note that there are sotno oilier characters 
not found in the Sericostomatidse whicli Helicopsyche shares 
with genera of other familes. Thus it has the costal hooks on 
the hind wings which are found well developed only in the 
Leptoceridae, Molannida?, and the Macronemalinie '( Hydro- 
psychida;). I find also that //, borealis has the peculiar fenes- 
trated terga in the posterior abdominal segments heretofore 
found only in certain species of Oecetis ~a genus of Le])locerid:e. 

Taken altogether the facts presented do not do more than 
emphasize the isolated position of the Helico])sychina' and sug- 
gest that this subfamily may be regarded ns an early ofTslmot; 
from the Leptocerid stem which in the condition of the palih 
has diverged from the typical form in the same way as liave 
the Sericostomatidse, 



HOMOLOGIES OF THE WING VEINS OF THE 
MEMBRACIDAE.' 

W. D. FuXKHOrSKR. 

IMRODLXTIOX. 

Since in problems of phylogeny and taxonomy of insects the 
homologies of the wing-veins are being taken more and more 
into consideration, it is evident that the available data on this 
subject should be as complete as possible. 

In the work which has been done along this line, certain 
families of the Homoptera have received but little attention 
and of these the Membracida; appear to have been entirely 
neglected. For this reason, and because of a large personal 
interest in this group of bizarre insects, this study has been 
undertaken, hoping that it might be possible to add in some 
measure to the knowledge of hemipterous wings. 

The work was begun two years ago at the suggestion and 
under the direction of Dr. MacGillivray, then of Cornell Univer- 
sity, and has been completed under the supervision of Dr. 
Bradley, of the Entomological Department of Cornell, to both 
of whom I am greatly indebted for their most helpful criticisms 
and suggestions and for access to the specimens in the Cornell 
collection for examination and comparison. 

METHOD, 

Of the various methods of approaching the subject of 
wing-vein homologies, the Comstock- Needham theory^ that 
the study should be based on the ontogenetic consideration of 
the tracheae which precede the veins has been so fully estab- 
lished and is so applicable to the membracid wing that any 
other method of procedure in the examination of this highly 
specialized and complex homopterous type would appear to be 
the merest guess-work. It has been a source of the greatest 
satisfaction in the application of this theory to find that the 
nymphal tracheation has proven in' most cases an open index 
to the adult venation, while the variation and peculiarities of 
many veins can be traced directly to the behavior of the tracheae 
which preceded them. 

1. Contribution from the Entomological Laboratory of Cornell University. 

2. The Wings of Insects, Am. Nat. XXXII and XXXIII, 1898, 1899. 
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According to this theory the knowledge of homologies is 
dependent upon two methods of investigation. First, tin* 
ontogeny of the wing of the individual, as based on iho study 
of the tracheation of nymphal wings traced thnmgh their 
Micccssive stages of development, and second, the study of the 
wings of adults worked out by careful conii)arison with forms 
representing known types of venation. Of these two methods, 
the former has been the one used almost entirely and the sectuid 
has been resorted to only for those forms for which the nym])hs 
were not availaV)le. vSince, however, the venation <»f the 
Membracida? is comparatively uniform, the determination of 
homologies, after the tracheation of the nym])hs of tlu‘ more 
I prominent types has been ascertained, has proven a relatively 
simple matter. 

xrx'H.MQt !•:. 

The laboratory methods followed have been in the main 
those outlined in the “Wings of Insects with such modifica- 
tions as have been suggested by the condition and sha[)e of the 
individual wings under consideration. 

The wings were dissected from nymphs of various stages of 
development, but it was found that in most cases the last two 
instars showed best the features desired. In these two instars 
the nymphal wings may be pulled out of the wing- pads and are 
thus more easily studied. In the earlier stages, and in all of 
the stages of some of the smaller species, c. g. Vouduzca arqiuifa 
<tr Micrutalis calva, it is difficult to remove tlic wing from the 
]uid without disturbing the fX)sition of the iraclK^te, and in these 
eases it is necessary to photograph through the pad membrane. 
The wings were carefully dissected out, together with a i)ortion 
of the thorax to show the basal tracheation, and mounted at 
once. It was found that fresh material gave much better 
results than that tvhich had been preserved, even for a short 
time, in formol or alcohol. In many cases, several hundred 
dissections were made for the verification of some i>articular 
point in question. The greatest difficulty was to preserve the 
trachea? for a sufficient length of time to secure [jhotomicro- 
graphs or careful drawings, since the tracheae fill in a very short 
lime With the mounting media and are then invisible. Moreover, 


3. American Naturalist, Vol. XXXH, p. 45. 
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in the membracid wing, there is a sharp bend at the point ai 
which the tracheae enter the body and it is difficult to secure a 
mount in which the base and tip of the wing are in focus at 
the same time. 

Various mounting media were tried, but for the wings ol 
this family glycerin jelly was uniformly the most satisfactory, 
A drop of jelly was y)laced on the slide, the wing laid in the jelly, 
another drop placed on the cover-slip and the latter placed at 
once over the specimen. The mount was then quickly cooler 
by placing a drop of ether on the cover-slip and fanning it tc 
insure rapid evai)oration. Some of the mounts made in thi‘ 
way have remained in good condition for over a year and bic 
fair to last for a much longer period. 

Photomicrographs were then made of the specimen, usin^ 
whatever combination of objective and bellows were necessary 
to bring out the desired details and to make the image fill £ 
5x7 plate. Since many of the nymphal wings are less than twe 
millimeters in length, the magnification is necessarily great 
but negatives can usually be secured sufficiently sharp to show 
the points in question. Artificial light, secured by means of s 
Nernst lamp and series of condensers, seemed to be more 
desirable than sunlight for this work, mainly owing to the fact 
that it was possible to secure a chart of uniform exposures 'foi 
the different magnifications. 

In cases where photomicrographs were not considered 
necessary, careful camera lucida drawings were made, verified 
by repeated comparisons. For the adult wings, the permanent 
mounts (Canada balsam) of the wings themselves were used, 
copied by projection drawings when figures were desired. 

Velox and solio prints from all negatives were made for per- 
manent records in this study. The figures of nymphal wings 
shown in this paper, however, are blueprints inked in with India 
ink and afterwards bleached.^ The figures of adult wings are 
pen drawings made from the permanent mounts with the aid of 
the camera lucida or projection apparatus. 


4. In a saturated solution of Potassium Oxalate. 
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MATKRIAL 

Nymphs 

About twenty species of the Menibracida\ rc])ri‘si‘ntin|^ 
eight genera of fairly wide distribution as regards relationship 
are common to the local fauna of Ithaca, Xew York, the nymphs 
of most of which are easily obtainaV)k\ These have been used 
for the determination of the nymphal tracheatiou. The choice 
of the various species studied has devtended largely up^Mi the 
characters of the adult wings. In cases of closely related forms 
where the venation was practically identical and rn) spiaial 
problems were involved, the nymphs of a rej^resentative si>eeies 
only have been thoroughly worked not, exccjjt for the solution 
<){ certain questionable points. Some nymphs, also, owing to 
the form of the wing yield much better preparations than others, 
and these have been more elaborately figured where general 
characteristics only were being eonsidi-rcd. Some liave been 
discarded because of lack of positive identification and others 
because of the fact that they were loss abundant and illustrated 
no features not found in forms more easily procured. The 
bulk of the work has been done from nym]}hs of the following 
genera; Ceresa {bubalns, diceros and consians), Tkelw (bimacu- 
lat<i), Telemona {ampelopsidis). Vandiizca {arquata). Campylcn- 
chia {ciirvata) and Enchenopa {binotata). Altogether several 
thousand dissections have been made and each t)()int in trachea- 
lion has been as carefully verified as possilde. No attempt has 
been made to .breed the insects since extensive field notes on 
the habitat, hosts, life-history and general biology of the lot'al 
forms has made it possible to procure the nymjihs at various 
stages without particular difficulty. 

Adults 

Besides the forms represented in the local fauna, the wings 
of all other species procurable have been studied with the view 
of obtaining a large number of types of venation. 1 he writer 
is greatly indebted to the Entomological Department of Cornell 
for the privilege of examining the wings of all the sf^ecics in the 
e.xcellent collection of the University, which includes many 
forms that could not otherwise have been obtained. 1 hanks 
also are due to Dr. J. C. Bradley and to Mr. C. R. Plunket for 
the use of specimens from their collections. 
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Six subfamilies are recognized in the Membracidae by tin 
systematists in Hemiptera'^ and representative genera from ali 
sub -families reported from the United States® have been 
examined. Wings from the following genera are figured in 
this paper as representative: 

Smiliiua 

Cerastui 

Ceresa 

Stictoccphala 

Acululis 

Micrutalis 

TelamoniKi 

Carynota 

Thdia 

(ilossonotus 

I'elcmona 

'['eU-nionanthe 

Archasia 

Heliria 

Smiliirti 

Smilia 

('yrtolohus 

Cyrtolobus 

Atymna 

Xantholobus 


Ophidcrma 

Poiyglyptifii 



Vanduzea 

Entvlia 

Publilia 

Darmoa 

Stictopelta 

JIOPI.OPHORIDA 

Platycotcs 

MeMBRAC IDA 

Campylenchia 

lilnchcnopa 

Tvdopelta 

Philya 

CrtNTRODITA 

Centnichoidcs 

Platyceiitrus 


(The above ch'usiii heat ion is based on that of E. P. VanDuzee in his ‘'Studies 
in Xorlli American Mcmbracidac. ” Bulletin of Buffalo Society Natural Science. 
lfX)S. Vol. L\.) 


o. C.'f. Stab Hemiptera Africana IV, pp. S2-S3. 

VioAmy, lAM\o\;Tav)\\\ca\ and S>ync.n-\\-TO\va\ ol tsitem- 

nraddac ot Monb Amerka. BuW. W. State Lab. Nat. VLst., VoA. Art. XIV . 
P. 302. 

VanDuzee, Bull. Buffalo Soc. .Vat, Sci. 190S, Vol. IX, p. 31. 

(». ^According to VanDuzee (Studies in North American Membracidae, p. 31) 
the Tragopida are not represented in this country. Moreover in this sub-family the 
fore wing at least is coriaceous and opaque externally, and would probably be of 
little value in the study of venation. 
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In addition to the species actually examined, t'areful com- 
parison has been made with as many figured of the 

Membracidae as could be located' and it has been a satisfaction 
to note that in practically all cases there is a constant and easily 
worked out agreement with the homologies as herein suggest eci. 

Since the Membracida^ is principally an Anua-iean family, 
only a few genera being found on the rontinent of liun^pey hut 
two species in Britain^ and very few reported from otlu r jmrts 
of the world, there seems no reason to l)elieve that our local 
forms in New York should not be typical of the family. Mc.re- 
over, the venation is quite uniform throughout the family aiiil 
it appears reasonable to suppose that the homologies as here 
worked out for the representative genera figured will he readily 
applicable to the entire Membracidau 

NOMKX( LATTHR 

Many of the specific, generic and sul)-family distinctions in 
the Membracida: are dependent upon the venation, and most 
tables and keys to the family follow the nomenclature of Powler, 
Coding and others in which the characters of the cells are used 
as a basis of classification. Little attention has been ])aid tj) 
the veins except as to their number at the base of the wing or as 
forming the “petiole” of a cell. 

The cells are called “arcolcs” or “areas” and are described 
as “marginal”, “discoidal”, “atiieal”, “anterior”, etc., and 
their bases as “petiolate”, “truncate”, etc., but little aUemjil 
has been made to identify the veins whic'b limit these cells. 
Fowler in his discussion of the Ceresini in tlu' Hiologia'" describes 
the “costal”, “radial” and “ulnar” veins, and this nomenela- 
lure has been used to some extent by other writers. 

The fore wing is commonly s]X)ken of as the t(‘gmma and 
its venation often designated as the el viral venation, 'fhe 
hind wing is referred to as the under wing or the second wing. 
Thv corium is often discussed separately, as is also the davus 

7 . \iv cV.c oi CatvoTi FtwtcT in One, CculTuti Anv:ri(. anii yurla - 

v.Wtv, iVve \.u 'w v<\\\iya, au* 

very accurately reproduced and agree l<i a remarkatde extern \v\Oi our XortR 
.American species, so far as venation is conccrncrl. 

S. Canon Fowler. Bio, Cent. Amer., Jns{rta; Kh 3 'nchfa.'i, //nniopler.'j, 
Part ir. p. 2. 

y. Cambridge Natural History, Insects Part II, p. 577, 

10. Biologia Central! Amencana, Insecta: KhynchiXa, I Joir)opt.<r'i, 

Pjirl II. p, 87. 
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and the membranous margin, and altogether a rather complex 
and imposing accumulation of terms has been built up, not a; 
all contradictory, but somewhat confusing. 

It would be entirely unnecessary and out of place at this 
point to enter into the controversy regarding the systems of 
nomenclature of wing-veins and their respective merits, a 
subject which has been thoroughly and repeatedly reviewed". 
The nomenclature used in this study is entirely that of the 
Comstock-Needham system, and therefore the veins and cells 
here described conform to those represented in other work 
done according to this system. The names ‘‘costa”, “subcosta” 
“radius”, “media”, “cubitus” and “anal” will be used 
throughout. Thus the “terminal areole” of VanDuzee, the 
“third apical area” of Fowler and the “celule terminale” of 
Fairmaire becomes cell R" as dependent on the homology of the 
vein R'\ and will be so designated in this discussion, and this 
same system will hold for all other veins and cells discussed, 

THE MEMHR,\CID WING 

The Mcml)racidse is one of those families of the Homoptera 
in the wings of which thexorium and claviis are usually mem- 
branous, the veins in most forms are distinct, there is practically 
no thickening at the base of the wing, and both pairs of wings 
are wellTleveloped (Fig, 1). These features are better shown in 
the membracid v.^lngs than in those of any of the other Hemip- 
tera with the possible exception of the Cicadidae. The wings 
are well adapted for flying and the insects fly well for short 
distances with a whirring noise. 

The fore wings are large, expanded and distinctly veined. 
They are usually membranous throughout, but occasionally 
show coriaceous patches and basal punctures, especially along 
the anterior margin. The clavus^- is distinct, the claval suture 

11. Tlie historical discussion of the .nomenclature of wing-veins is taken up 
in detail by Dr. A. D. MacGillivray in the' “Wings of Tenthredinoidea,” Proc. 
U. S. Museum, 1906, Vol XXIX, pp. 570-574. 

Miss Edith M. Patch reviews the terminology of homopterous wing venation 
in “Homologies of the Wing*Veins of the Aphididae, Psyllidae, Aleurodidae and 
Coccidae,” Annals Entomological Society of America, 1909, V^ol. II, pp. 124-126. 

Cf. also C. W. Woodworth, The Wings of Insects. University of California 
Publications, Agricultural Experiment Station Technical Bulletin, Entomologv, 
Vol I, p. 142, 

12. In the hemipterous wing the basal portion consists of two pieces. The 

term “clavus” is here applied to the narrow posterior piece which is next to the 
saitellura when the wing is closed. This is figured in Comstock’s “Manual for the 
Shtdy of Insects,” p. 124. ^ 
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occurring along the first anal vein. There are few cross- veins 
but those present are remarkably constant. Tlie wing may oy 
may not be covered by the pronotum, but in no case is ii to bo 
considered in the sense of an elytron. 

The hind wing is not nearly so dissimilar to the fore wing as 
is the case in most insects. C. W. Woodworth in the “Wings 
of Insects remarks that '‘the hind wings of most of the 
families of Homoptera have more nearly kept pace with the 
front wings in their specialization, than have those tif the 
Heteroptera'h This is certainly true of the Membracidic. 
There are fewer veins and cells in the hind wing than in llie 
fore but their homologies are evident. 

Both wings are characterized by the strongly scalloped 
margin of the veined surface and the com])aratively narrow 
terminal membrane. 

Like most of the other Hemiptera, the wings of the Mem- 
bracidae are specialized by reduction, but the reduction has not 
been carried so far as in most of the other families of this order. 
This reduction has been carried on in two ways, viz. : by atro]jhy 
and by coalescence. Reduction by atrophy is shown by costa in 
both wings. Coalescence, in turn, has been accom])lishc<l l>y two 
methods — by coalescence from the base towards the margin, 
as illustrated by cubitus, and by the anastomosis of veins in 
the center of the wing follotVed by their subsecpient clivcrgence, 
as shown in the case of radius four-plus-fivc ])lus media onc- 
plus-two. No cases have been noted of coalescence from the 
margin proximad. 

However, no hint of the particular veins in which this 
specialization occurs is given by the venation of the adult 
wing, and it is only by following the nymphal structure, trachea 
by trachea, and branch by branch, that the actual solution can 
be reached with any degree of accuracy. 

NVMPHAL TRACHEATlr>N 

A study of the most general characteristics of the nymphal 
tracheation may well be made before proceeding to the coiisider- 
tion of the minutia. In the fore wing (Fig. 2), it will be noted 
that there are five main tracheae. Beginning at the anterior 
margin, the first is unbranched and extends almost to the tip 
of the wing. The second appears two-branched and the 
posterior branch anastomoses for some distance with the anlc- 

13. Univ. of Cal. Publ., Ag. Ex. Sta. Tech. Bull. Ent., Vol. I, No. I, p, 124. 
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rior branch of the following trachea. There is also a suggestioi: 
of splitting near the base of the anterior branch. The third 
is two-branched with the anastomosis as noted. The fourth 
is two-branched, the trachere separating very close to the bast 
of the wing. The last is also two-branched with the branches 
coalescing at their extremities. 

The relationship of these treachese with the corresponding 
wing veins is evident. Their identification as regards the 
homologies of wing veins in general is not so simple a matter. 
For this reason the veins , as dependent on these tracheae will be 
discussed in order, beginning at the costal margin. 

FORE WING 
Costa 

Costa never appears as a separate vein in the adult wing. 
It was some time in the course of this study before sufficient 
data was obtained to determine exactly what had become of 
this vein, since most of the preparations failed to show a cor- 
responding trachea in the nymphal wing. Finally however, 
an examination of younger stages of various species furnished 
the solution. In Thelia bimaculata (Fig. 3) it was found that 
costa was represented in the nymphal tracheation but never 
entered the wing for a sufficient distance to have a place in the 
adult structure. In most individuals the atrophy was greater 
than that showm in the figure. In Telemona arnpelopsidis 
(Fig. 4) the treachea is twdsted around the subcosta and no 
doubt coalesces with it in the vein which afterwards encloses 
them. In Ceresa borealis (Fig. 5) the trachea extends farther 
into the wing but is not so well developed and probably has no 
effect on the venation. In Vanduzea arquata (Fig. 6) much the 
same appearance is shown except that the trachea is stronger 
and lies nearer the margin of the wing. 

To sum up then, the trachea , which usually precedes the 
costal vein is represented in the nymphal structure but the vein 
itself is not found in the adult wing. In such genera as Thelia, 
Aculalis and Glossonotiis^'^ in which a slight membrane is found 
cephalad of subcosta but no thickened ridge is present, the vein 
is probably atrophied^^ 

14. All forms mentioned are figured cither through the text or at the end i 
the discussion. The figures of adult wings are drawn to show the coalescence f 
tracheae to form a single vein when such has been the case. 

15. This is no unusual condition with costa. Comstocl# and Needham s .y 
(Wings of Insects, p. 858). "Its (costa’s) trachea is often atrophied, probab / 
owing to the disadvantageous position of its base in relation to air suj^ty, as ’ - 
have hitherto indicated.” 
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In Ceresa, Micrutaiis, Telemona, etc., in which sul)cosia 
forms the cephalic margin, the trachere for cost a a:ui snluH)sia 
have coalesced. In Heliria, Vanduzca and Euihrnol)a the 
trachea has had an influence on the costal inar)j:in to lonn a 
thickening near the base of the wing, 

Suhcosta 

Subcosta is constant in character throughout the fainily. 
li is strong, straight and unbranched and ('xtcnds the lull 
length of the wing (Fig. 2). It is the anterior vein of tlie wing, 
owing to the atrophy of costa, and as such often forms the 
cephalic margin. In the sub-families Hoplo])horida and Mem- 
hracida'* the vein is usually contiguous to the anterior margin 
for its basal half, and then drops down, leaving a terminal 
membrane anterior to its distal half. Sometimes this membrane 
occurs down the entire cephalic margin. No strutting occurs 
aX the end ol the vein. It sometimes anastomoses wivh \varts 
of radius as will be shown in the discussion of that vein, bvU this 
is due to the peculiarities of radius and to no irregularities on 
the part of subcosta. Its base occasionally shows a fullness or 
slack which later straightens out in the vein formation (Fig. 7). 
Altogether, subcosta is always permanent, straight, clean-cut 
and independent, both in its tracheaiion and in its final 
structure. 

Radius 

The behavior of radius offered one of the most difficult 
problems of the membracid wing. Instead of the ly})ical five- 
branched condition (Fig. 8) we have in the venation of this 
family (Fig, 2) what is seemingly a two-branched condition, 
with what appears to be a cross- vein connecting the cephalic 
branch with subcosta. This, in itself, would offer but little 
difficulty, since if the reduction of the five -bran died type were 
carried far enough by coalescence outward, it would give a 
two-branched result. The natural method of reduction of 
radius is by the coalescence of the branches of each half of the 
radial sector, leaving the sector two-branched and the vein as 
a whole three-branched. If the same method of reduction be 
carried further, Ri and the sector only are left, giving a two- 
branched condition of the whole vein. 


16. See figures of Platycotes, Phylia, CampyleiK-hia and Knehtnopa. Xo.s. 
31. 52 and 53. » 
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But in the Membracidae several points not compatable wi^h 
this natural method of reduction presented difficulties. In the 
first place, both branches showed constant and unmistakablt^ 
signs of further subdivision at their tips, which would not \ e 
likely to be true of the cephalic branch if it were Ri. Moreover, 
the vein between the cephalic branch and subcosta was often 
seen to be preceded by a trachea. Again and again in mounts 
of different species this area contained a trachea which was 
evidently a branch from the cephalic branch of radius. If this 
were true, this most anterior branch should be Ri, But Rj 
normally leaves the main stem proximad of the division of the 
radial sector, while this branch seemingly pulls off from one 
half of the sector itself, and this demanded an explanation which 
was not immediately forthcoming. 

The solution was first found in the wings of Vanduzen 
arquata and later this peculiar condition (Fig. 9) was verified 
in other genera. The trachea representing Ri, as will be seen 
from the figure, is w^cak and apparently greatly reduced. It 
leaves the main stem in the normal postion, but runs in close 
juxtaposition to the radial sector beyond the point at which the 
latter branches. Here it turns cephalad and runs across to 
subcosta where it again turns outward and closely parallels sub- 
costa for some distance in its course toward the tip of the wing. 
The sharp turtis made by the trachea in following this course 
(Fig. 10) arc remarkable, and in the veins which enclose this 
region of the wing, the bridge from radial sector to subcosta 
(Fig. 11) gives every appearance of a cross-vein. 

While this interesting behavior of Ri is unusual, and per- 
haps peculiar to the Membracidae, it only illustrates another of 
the vagaries of which radius is capable. In fact, throughout 
the Hemiptera, radius seems to be most unreliable, and R; 
capable of the most peculiar performances, being, according to 
Miss Patch^^ ‘The least stable of the hemipterous wing veins '• 
It has been shown in the Cicadida^Hhat Ri has been crowded by 
suheosta until its trachea coalesces for its entire length with 
sector arv^ \ts arvtetvor t^raweV. \w the ^ewtatomha'' 
also, it has been supplanted by subeosta and \s entnvV 

17. Annals of the Entomological Society of America, 1909, Vol. 2, p. 119 

18. Wings of Insects, p, 245. 

19. Wings of Insects, p. 2o0. 
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atrophied. In the CoreidaD-® Ri is wnnling. Tho weakness of 
the vein has been remarlred in the Aphidichv"^ and it is cut ini y 
lacking in the Psyllidse'-^^ and in the AleLiro(/ida'''\ In facr, 
Comstock and Needham state-^ that the coinpIeK^ ahsenee of 
the vein Ri is one of the most charaet eristic features in the 
venation of the w'ings of the Hemiplera. 

It is of some phylogenetic interest, tlien, tr) note that in the 
Membracidae, while the vein is abnormal, it is )io{ eonijiU'tely 
absent, and in this respect the membracid wings may he con- 
sidered the most generalized of any of the families of 1 Iomo]>tera. 
at legist those of which the homologies of wing- veins have In en 
determined. 

Most of the genera of the Membracidte show the ])osition 
of Rj as described. In many it has been impossible to find the 
trachea, although the vein is present and constant. Since, 
however, the history of the vein is evidently traceable to the 
trachea representing Ru it seems necessary to (‘all this vein 
Rj whenever it appears. 

In a few genera, namely, Acuta! is, Tyiopelta, Euchenopa, 
Campylenchia, Platycentrus, and Centruchoidcs, the vein comes 
off in its normal position. In the nymphal wings of IincJicnopa 
binotatay for example (Fig. 12), the trachea is bjund in its 
natural place. These genera are, of course, still more gener- 
alized with regard to this special point, but are not so iy ideal 
of the family. 

The course of the rest of radius is evident from the trach ca- 
tion. At its base it often anastomoses for some distance with 
media before these two principal veins se])arate for their 
respective courses through the wing. In Ceresa, Slictocephala, 
etc., ibis coalescence must be fairly constant, since it has been 
made a basis for classificationas. R^ns usually CKlends undi- 
vided to the tip of the wing. It is generally connected with 

by a cross-vein. R 4+5 is represented as one vein and 
coalesces with the anterior branch of media (Mivd for a more 
or less extended part of its course. The amount of coalescence 

. VcESsfiJva viS. Xwvtw'A , VM\ . V , v \\\ . 

"Eut . Soc . Krat t , , \ c A , \ri V 

24. Wings of Insects, p. 24.5. 

25. Biologia Central! Americana, Insccta: Rhynchoia, Homopuru. Pari 11, 
p. 87. 
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shown in figure 11 is about the average. In a few species^^ t: e 
course is more extended, and in some^^ the. veins do not coales e 
at all but run some distance apart, connected by one or more 
cross-veins. Just before reaching the tip of the wing, howev( r. 
this vein separates from media to make the apical or terminal 
cell, which is thus cell R5. The tips of both branches of radial 
sector show signs of splitting in their tracheal condition.^ In 
some cases they actually remain separate and form additional 
cells in the wing. This is true of the species Telemonanthe 
pulchella, Cvrtolohus van and Smilia camelus (see figures^Nos. 
3Q, 43 and 42). In the first, R2 and R3 are separate. In the 
second, a very small cell R4 appears, showing that R4 and R. 
have not entirely coalesced. 

In this species also, a peculiar condition of R3 is shown, the 
end of the vein still persisting at the margin of the wing, while 
its base has disappeared. In Smilia camelus^ R3 has not entirely 
coalesced with R-j, and extends into the cell R2+3 where it is 
perhaps atrophying back toward its base. This means that in 
these forms the reduction has not proceeded so far as it has in 
the majority of the species. 

Summing up, then, radius is typically three-branched m the 
Membracidse. Ri extends from R2+3 to subcosta. R2+3 and 
R445 usually extend as undivided branches, with the exceptions 
noted, to the tip of the wing, R4+5 ordinarily anastomosing for 
a variable part ol its length with M1+2. 

Media 

The course of media (Fig. 13) is quite constant. Starting 
from the base of the wing in close proximity if not in actual 
contact with radius, it follows a relatively straight course for 
about two-thirds of the wing length. It represents the most 
posterior vein of the costa-subcosta-radius-media group, and 
its origin is intimately connected with the stem of these veins 
(Fig. 14). In such forms as Acutalis, Micrutalis, Thelia, and 
Carynota of the Srniliida, this close connection is not shown m 
the adult wing. In others, as Ceresa and Stictocephala, the 
relationship is striking, as has been referred to in the considera- 
tion of radius. 

26. e. g., Cvriolobus vau and Alyim castaneae. r » i 

27. Flalycoiis sagiitata, Enchenopa binotala, Campylenchia curvata, Leniri- 
choides perdiUi, and Platycenirus acuticornis. 
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In the distal third of the wing, media branehes into M,,,. 
nd Ma+ 4 , the upper branch usually but not always \initing 
ith This is, in most cases, the eml of its brauehing. 

nee the reduction by coalescence outward has obliUTaied the 
idividual veins Mj, M-, M,i and M,. In a few ciises thest* 
eins persist to the point of forming an extra marginal cell 
'his is true of Archusia bcffruj^ci and Of) hi derm a puheseens. 
'here M,i and Xb are separate, and in Mierutalis dorsalis where 
I, and Mj show a very slight space between them. In the 
liter species this feature, which has been remarked by \'anl)u- 
?e iA a taxonomic sense* ^ is not always constant. In Smilia 
imelus, Mi has behaved much as has in the same species 
;ee radius) by extending ])art way into cel! M^h and probably 
trophying toward its base. A peculiar condition is shown in 
'ianiholobiis trilineatus in which Mi and M<» have not coalesco<l, 
lus leaving a cell M\. Ms has coalesced with M 2 near the mar- 
tn of the wdng to form the unusual combination Mi^s. M^ 
ctends part way into cell M.u 4 as was seen in the case of 
milia. 

On the whole, media rej^rcsents a sim])le, natural reduction 
nd is one of the most constant veins in the membracid wing. 

Cubitus 

With the consideration of cubitus comes a perplexing 
roblem in interpretation. There is no doubt as to the trachca- 
on, which is constant throughout the family, but the liomolo- 
ies are not at once evident. From the posterior base of the 
ing, and separate from the costa- su boost a-radi us- media group, 
)me two distinct main stems (Figs, o and 15). These must 
‘.present cubitus and the anals. The upper stem is ty|jically 
vo-branched which is characteristic of cubitus; the lower is 
irec-branched and seems naturally to be First, ^Second and 
bird Anal respectively (Fig. 10). Certain features, however, 
lake this interpretation unacceptable. The first and most 
nportant of these is the fact that the point of Ijranching of the 
nterior trachea occurs so far back in the nymph al wing that it 
ould not appear, and does not appear, in the adult venation, 
his is entirely inconsi.stant with the reduction which has taken 
ace in all of the other veins of the same wing, and it is incon- 
livable that while coalescence outward has been taking place 


28. Studies in North American Membracidat*, p. 52, 
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in all the rest of the wing, cubitus has been dividing in the 
opposite direction. Moreover, the end of the cephalic branch 
shows, as rlicl radius and media, unmistakable evidence of a 
(louldy tracheated condition (Fig. 17), At first this was 
considered as a mere splitting of the end of the trachea and was 
disregarded. It appeared so constantly, however, and at times 
extended so far back into the wing, that it refused to be ignored. 
Again, it has been shown in other families of the Homoptera, 
that tlie first and second anal veins may be widely separated-^ 
the first anal arising from the cubital stem. In view of these 
facts then, it at)ijears that the most anterior branch of the 
ipiper vein represents both Ciii and Cu 2 . That these veins 
have coalesced outward in the regular manner, forming one 
vein only in the adult wing, although the two tracheae are 
ilistinguishal)le in the nymphal condition. This interpretation 
makes the [)osition of the anal fold in the membracid wing agree 
witli tlie position which it assumes in the other Hemiptera, 
namely, along the first anal vein. If the next vein (First Anal) 
were eonsidereil as C\h it would make the Membracidae peculiar 
in this respect, and not in keeping with the conditions in the 
closely related families. 

The trachea runs parallel with media for about half the 
li'ngth of the wing and then makes an abrupt turn downward, 
running to the ixisterior margin. At this point it divides, the 
two branches however never separating but turning together 
outward again toward the tip. The vein which encloses them 
follows tliis course without deviation. Just after the vein 
makes the sharp turn caudad, a strong cross- vein connects it 
with This cross-vein (medio-cubital), as will be shown 

later, may be of varying length but is constant and very charac- 
teristic of the family. It well represents one of the points 
which brings out the importance of the study of tracheation. 
In the adult wing (Fig. 1) it might well be taken for a branch of 
eulntus. but the nymphal wing (Fig, 18) clearly shows that it is 
not preceded by a trachea. A careful search has been made 
through hundredvS of mounts to establish this point, and no 
case has yet been found where this condition was not true. On 
the theory that the principal veins are preceded by trachea 
while the cross- veins are not, this would prove that the vein in 
question could not be a part of cubitus. 

20. Wings of Insects, p. 249. 
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The Anal Veins 

If the interpretation of the preceding structures has been 
correct, the remaining veins of the wing must represent the 
anals. As a matter of fact, this works out very sim])ly and 
leaves little doubt regarding the homologies of the anal region. 
It is true that the third anal often shows a forking in the nym])hal 
tracheation (Figs. 5 and 16), but this is of no particular conse- 
quence since in a very large number of wings, of which that of 
the cockroach may serve as an example'*'’, the anal region has 
become filled with many veins branching from or posterior to 
the third anal. In fact, this condition (Fig. 19) homologizes 
perfectly with the tracheation of this vein in the Cicadid^c’*' 
which family is as close to the Membracidae as any whose 
venation has been determined, and in which, as in the Mem- 
bracidae, the specialfeation has been by reduction. A more 
significant fact is that this condition is by no means a constant 
one and should not be considered as typical of the family. In 
the large majority of cases the anal tracheation is best repre- 
sented by that shown in Figure 2. 

According to this determination, then, the first anal vein 
arises from the base of cubitus with which stem it has been 
brought from the main trunk. If this is true, the first anal is 
very intimately connected with the cubital vein — so intimate, 
in fact, that it seems almost a misnomer to call it an anal with 
reference to the Membracidae — but that it is an anal is shown 
by the fact that it homologizes with the first anal in the wings 
of- other insects. It represents the claval suture in the fore 
wing and is in many forms very indistinct in appearance, and 
the wing is weak along the line which it follows. It is straight 
and unbranched throughout its course and is connected with no 
cross-veins. At its tip it unites with cubitus, and the two 
coalesce to form the marginal limiting vein of the cell M4. This 
limiting vein, it must be remarked, is here preceded by three 
tracheae, viz. Cu:, Cu2 and 1st anal. 

Second anal and third anal enter the wing together by a 
different stem, posterior to that of the cubitus-first anal. They 
separate at once, forming a' large and clearly defined cell, only 
to coalesce again after about one- third of their course has been 

30. Wings of Insects, p. 773. 

31. Wings of Insects, p. 249. 
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traversed (Fi^. 20). In this condition they join first anal just 
before that vein unites with cubitus at its distal end. 

This represents the normal procedure. It is not strange 
to find, however, in a reduced wing, that this region is subject 
to more variation than that of any of the other veins. In some 
species, for example, third anal never appears in the adult wing 
and the cell 2nd A is absent. This has been brought about 
cither by the atrophy of third anal or by its coalescence for an 
entire instead of a partial length with second anal, the latter 
explanation being perhaps the more reasonable. Since this 
condition is found i)rincipally in the wings of the smaller 
species such as Mirrutalis calva, Sliclocephala lutea, and Cyr- 
tolobus van (see figures 33, 31, 43) it is probably due to the 
lack of development of this part of the wing, which causes a 
crowding of the tracheae cephalad. In other forms third anal 
l>reaks away from second anal after anastomosing for some 
distance, and sends a very short portion out through the 
membrane to the margin of the wing. This is found mainly 
in the larger wings, where there is more surface to be supported, 
being best seen in the fore wings of Thelia himaculata, Telemona 
(impelopsidis, and Platycotis sagittata. 

Cross-veins 

Of the cross- veins which appear in the fore wing, three only 
are constant and characteristic of the family, the others being 
peculiar to certain genera and species and of little comparative 
importance. 

The first of these characteristic cross-veins is found connect- 
ing R2*.3 with R4+5» dividing the cell R^ at about one-third its 
length from the point of branching of radial sector. It is 
t airly constant, but it does not appear in the genera Acutalis 
or Micnitalis in so far as representatives of these genera have 
been studied. In the figured wing of Ophiderma pubescens q. v., 
this cross- vein is forked, a condition which is of course abnormal. 

The second is equally constant but surprisingly variable in 
position. It appears between media and cubitus, usually in the 
basal third of the wing, but often shifts from a position close to 
the base of these veins (cf. Ceresa diceros) to one so far toward 
the tip of the wing that in the case of Smilia camelus (see figure) 
it has actually moved off of cubitus and its posterior end 
rests on the other cross-vein which connects Cu with Ma 4 . 4 . 
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Thus it is the most unreliable cross-vein so far as position is 
concerned, which is found in the wing. In a few species it 
does not appear. In Archasia belfragei, media and cubitus 
dip toward and touch one another at the point where this vein 
is typically found. In Entylia bactriana, which is an interesting 
wing in other respects also, media and cubitus anastomose for 
such a distance as to make this vein unnecessary. The same 
is true of Publilia concava. In certain forms this vein varies 
within a species. The figures shown of Thelia himacidata and 
Carynota mera show two cross- veins at this point, hut this is 
only occasionally found even in those species. 

The third constant cross- vein is that connecting M3+4 with 
Cu. It varies in length from a mere attachment, as in Efitylia 
hactriana, to the prominent and important position which it 
assumes in most of the wings of the family. No membracid 
wing has been examined in the course of this study which did 
not show this cross-vein, and as has been suggested in the 
consideration of cubitus, it has been particularly noted as 
being an apparent part of that vein. 

Other cross-veins are found, but with no regularity and of 
no especial significance. R4+5 occasionally does not unite 
with Mi+ 2 and a cross- vein bridges over (e. g. Platycotis sagittata), 
M3+4 sometime moves so far from M1+2 that this part of the 
wing has been strengthened in the same manner and one 
species at least has added cross- veins to such an extent that the 
actual condition of the typical form is only conjectural from 
the material at hand. This species is Phylia ferrnginosa, the 
species possessing the most unusual cross- vein ing of any Mem- 
bracid studied. 

The tracheation of the wing-base 

In their basal structure the wings of the MembracideC refuse 
to agree exactly in structure with those of closely related 
families, and if the determination of homologies in this study 
is correct, they more nearly approach the hypothetical type 
than do any of the other Hemiptera. 

It has been shown in the wing of the Cicada^^ that all the 
tracheae in the wing arise from one main trunk^b In the 
closely related family of Membracidae it would naturally be 


32. Wings of Insects, pp. 243-249. 

33. Wings of Insects, p. 244, Fig. 14 and the accompaTiying discussion. 
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su];posed that this important feature would also hold true, but 
this appears not to be the case. Instead, the tracheae arise 
from two main trunks, the most anterior of which gives rise to 
(‘osta, subcosta, radius and media, while the other furnishes the 
origin of cubit u.s and the anals. 

The two trunks come from the thorax at different angles, 
and so far as has l)ecn observed, are never united (Fig. 21). 
1'his does not ijrove, to be sure, that the connection never 
occurs, l)ut it would seem that in the study of a very large 
number of nymphal wings the connection would sometimes 
have appeared if it were present. On the contrary, the study 
of a long series of wings of many genera and species seems to 
show that in this particular family the original hypothetical 
type of two main trunks has been preserved and that in this 
respect at least, the Membracidae can be said to be the most 
generalized of the Hemiptera. being more conservative in this 
I)artieular than even the Cicada/'^ 


Marginal Veins 

d'he scalloped appearance given to the venation by the 
marginal vein inside the membrane, is characteristic. The 
extremities of the longitudinal veins are connected by strong 
regular veins which form a smooth edge for the veined portion 
of the wing (Fig 1). The origin of this structure is explained 
by the manner in which the ends of the longitudinal trachese 
branch and overlap when they reach the region under consider- 
ation (Pig. 22). Since the reduction of the wing has left at the 
tip branches of radius Iwo-plus-three, radius four-plus-five, 
media one-plus-two, media three-plus-four and cubitus one- 
plus-two which have not entirely coalesced, it is natural that 
those tracheae, which have probably in the wing of past times 
represented separate veins, should remain more or less distinct. 
I his has happened, and the wing tip shows that these tracheae 
tend to pull apart and run along the rnarginal lines (Fig. 23). 
U seems rather remarkable that any of these trachea should 
ever actually turn backward, but such is the case. The normal 
method is as follows: subcosta continues along the cephalic 
margin t o the extreme tip of the wing; Rj unites with subcosta 


rtaain mo^t f conservative Hemiptera ti 

of fhe ^ so far at least as concerns 1 

tcnation of the v.ings, are the cicadas.' '-Wings oE Insects, p. m. 
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from the point of its coalescence outward; R. turns upw'ard lo 
meet Sc plus Ri; Returns outward and downward and coalesces 
with the tip of R 4 ; R 4 turns upward to unite with R 3 ; R^ contin* 
ues outward to touch the end of Mi; Mi bends upward to Rr,; 
Ms turns backward to unite with the tip of M^; Ms continues 
forward to meet M 2 ; M* also turns backward to meet the 
tracheae of Cui+a and 1 st A which have continued outward, 
and the tips of the other tracheae have proceeded distad in their 
natural position, extending to points which enable them to 
coalesce with the tracheae ahead. 

In this way a strong marginal vein has been formed along 
the lines laid down by these tracheae which is as strong and 
sometimes stronger than the longitudinal veins themselves, 
since it contains at various places in its course, the tips of two, 
three, and sometimes even four tracheae. 

Vanalion 

This study would be incomplete if some mention were not 
made, in the consideration of the fore wing, of the variations 
which often occur. The venation which has been outlined has 
been in the main that of the normal structure. Considerable 
variation occurs, however, often within a species, and this 
deserves some mention. 

The wing of Thelia bimaailata has been chosen as an illus- 
tration because this species shows perhaps the greatest range 
of variation found in any one species. In the diagram shown 
(Fig. 24) the dotted lines represent the maximum variation, and 
all stages between the normal and this maximum may be found. 
It will be noted that Ri sometimes leaves radius two-plus-three 
at a point very close to the fork of radial sector. This would 
represent a less specialized condition than the normal. 
and Mi +2 sometimes approach each other with a wide curve 
and barely touch, instead of coalescing in the usual manner, 
and this does away with the sharp bend of M 3 and M 4 

are occasionally separate, forming an additional cell M 3 . As 
might be supposed from the discussion of the cross-veins, that 
one between media and cubitus shows the greatest irregulari- 
ties. It ranges from the most proximal position shown by the 
dotted lines <at the left, to one very close to the point at which 
media branches, and in some cases even disappears altogether, 
media and cubitus bending toward and touching each other. 
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Such variation as this is not uncommon in the Mem- 
hracida*. For this reason it would seem that taxonomic 
characters based on the shape, size and number of cells should 
not be attached with the greatest importance unless it can be 
clearly [jroven that these irregularities do not occur in the 
forms in question. 

It may be mentioned in passing, that Thelia bimaculata 
shows also a great variation in the length of the pronotal horn. 
An attempt has bceti made to compare this variation with that 
of the wing hut the results were negative, and the variation of 
the two structures seems to he entirely independent. 
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As has been stated (]). 81) the hind wing in the Membracidse 
has more nearly kept pace with the fore wing in specialization 
than is usually the case in Hemiptera. An interpretation, 
therefore, of the fore wing leaves little to be determined so far 
as homologies are concerned and in fact the venation, after the 
Iracheation has been worked out, is almost self-evident. In 
the hind wing the reduction has gone further than in the fore 
wing as is shown in the nymphal tracheation (Fig. 25). The 
tracheae for costa and subcosta have disappeared. The wing, 
however, shows a thickening or ridge along the cephalic margin 
which is prol:)ably due to subcosta or perhaps in some cases to 
costa- plus-subcosla, although the preceding tracheae are not 
distinguish aide and the vein itself not prominent. Radius 
behaves much as in the fore wing. The trachea is apparently 
two-branched but high magnification shows that 'Ri is present, 
running close to (Fig. 2(i). Occasionally also, Ri upon 
reaching the margin of the wing turns backward to meet the 
costal thickening so that in some cases the point at which 
cost a- ])1 us- subcost a unites with R^^a represents what remains 
of R: iFdg. 27). The most important point of difference 
between th.e two wings is found in the cross vein r-m connecting 
Rjfi with Mifs. This difference has been noted b3f Redten- 
baclici in his explanation of the hind whng of Centrotus cornutus^^ 
the only Alcmbracid which he figures and which happens to 
show this character. In the fore wing these longitudinal 
Mi+s) usually anastomose. In the hind wing 


Studien uber das Flugelgeader der 
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they are often some distance apart and connected by a strong 
cross- vein.^® The explanation to the disappearance of costa 
and subcosta which causes this condition — which is of course 
the more generalized one — is probably that the median part 
of the wing, having an advantageous blood supply, has devel- 
oped to such an extent as to crowd the cephalic region, causing 
radius to move over into that part of the wing usually occupied 
by costa and subcosta, and forcing these tracheae out of existence. 

Media is typical (Fig. 28 ), branching in abo\it the center 
of the wing into M1+2 and M3+4 which continue their respective 
courses toward the tip, there to turn along the marginal line 
as in the fore wing. 

Cubitus likewise presents the same condition that it does in 
the fore wing (Fig. 29 ). At times the tracheae representing Cui 
and Cu2 respectively may be traced side by side for some 
distance back into the wing, but in no case do they separate. 

First anal differs from the front wing in being stronger and 
not paralleling thp suture. The wing membrane at this point 
in the hind wing is smooth and firm. 

t Second and third anals are usually coalesced to form one 
vein in the adult hind wing, although the individual tracheae 
are to be seen in the nymphal structure. Occasionally these 
two veins separate to form the cell 2 nd A as in Ceresa biihalus. 

This is the normal venation. Some slight modifications can 
be found in a few genera. In Smilia, Cyrtolobus, Xantholobus, 
Ophiderma, and others, the characteristic cross-vein between 
R4+5 and Mi+ 2 is lacking, these two veins anastomosing as in the 
front wing. In other respects the hind wings vary far less 
among the genera and species than in the fore wing, even in 
minor details. In many cases they are identical and it has 
been hard to find forms with differences marked enough to be 
worth figuring. It will be remarked in the figures that in shape 
and general appearance the agreement is quite noticeable. 

36. Sec figures of Carynota mera, Thelia bimaculala, Glossonotus cralaegi, 
Tehmona afnpelopsidis , Arckasia belfragei, and Heliria scalaria. 





Annals Entomological Society of America [Vol. VI, 


BIBLIOGRAPHY. 

'I he paijcr which has I)cen the principal basis for this study and which has beet. 

a s<.urcc of constant inspiration throughout the work, is Comstock-Needham s 

•‘Wings (jf Insects," imblished in the American Naturalist, Vols. XXXil an<l 

XXXIII, IWW and 1899. Other publications and texts used are the following: 

("oMsuK K. Manual for the Study ot Insects. 

.Sr.u.. Hcmiptera Afritana, V(d. IV. 

(fonisn Bibliograohical and Synonymical Catalogue of the Described Mem- 
l>ra(‘ida(; <>f North America, Bulletin Illinois State Laboratory Natural 
History, Vol, 8, Art. XIV. 

Va.vDi-zkk. Studies in North American Membracidae, Bulletin Buffalo Society 
.Natural Science, 1908, Vol, IX. 

Powt.KK. Biologia Central i Americana, Insecta; Rhynchota, Homoptera Part IL 
Camliridge Natural History, Vol. VI, Insects, Part II. 

MAcdm IVK\Y. Wings of Tenthredinoidca, Proceedings U. S. Natural Museum, 
im'y, Vol. XXIX. 

B.vk h, Miss Edith M. Homologies of the Wing Veins of the Aphididae, Psyllidac, 
Aleurodidae and Cocci da(‘, Annals of the Entomological Society of America, 
\{m, Vol. H. 

WrHiDWdKTii. The Wing Veins of Insects, University of California Publications, 
Agricultural Experiment Station Technical Bulletin, Entomology, Vol. I,190G. 

Ri-:i)iKNH.t('HKK. VTTgleichi'iide Studien uber das Flugelgeader der Insecten, Ann. 
k. k. Naturh. I, 1886. 

Hodokiss. The Ajijile and Pear Memliracids, Geneva Agricultural Station Tech- 
nical Bulletin No. 17, 1910. ^ 

Faikmaikk. Revue de la trilm des Mcmbracides, Ann, de la Soc. Ent, de France, 
1846, Ser. II, Tome IV, 

ScHMim, Beitrag zur Kenntnis der Membraciden. Stett. ent. Ztg., 1906, Vol. 67, 


FIGURES. 

'I'he tigures of nymphal wings, and the diagrams used, are arbitrarily arranged 
ill the order in which reference is made to them in the text, without respect to 
relationship rtf species. 

The figures of adult wings are arranged according to subfamilies to facilitatr 
reference. The order of subfamilies is based on Van Duzee’s ‘’Studies in North 
.Xmerican Membracidae. ’ ' 

’fhe following is the explanation of the figures in order: 

Nymffhal and diagrams. 

Fig. 1. i'ore and hind wings of Thelia birnaculata. 

Fig. '2. Fore wing nymph—Thelia birnaculata. 

Fig. H. Fore wing nymph— Thelia birnaculata, showing costa. 

Fig- L Fore wing nymph— Teleniona ampelopsidis, showing costa, 
fig- P'T*' wing nymph— Ceresa borealis, showing costa. 

!‘ ig It. Fore wing nymph— \]anduzea arquata, showing costa. 

Fig. 7. Fore wing nymph—Xhiiuiuzea arcjuata, showing base of costa. 

Fig. s. Diagram showing typical radius. 

Fig. 9. Fore wing nymph— Vanduzca arquata, showing Ri. 

Fig. 10. Highly magnified portion of fore wing nymph of Vanduzea arquata. 
showing region of Ri. 

log. 11. Highly magnified portion of fore wing nymph of Telemona ampelopsidi.*^, 
showing region of Rj. 

Fig. 12. Fore wing nymph— Enchenopa oinotata, showing Ri. 

Fig. 13. Fore wing nymph— Ceresa diceros, showing media and the coalescence 
of R W'lth 
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p;£», 14. Base of fore wing nymph— Ceresa diceros, showing origin of media. 

Fig- 15. Base of fore wing nymph— Thelia bimaculala. 

Fig. 16. Fore wing nymph — Ceresa bubalus, showing anals. 

Ftg. 17. Fore wing nymph — Ceresa diceros, showing cubitus. 

Fig. IS. Fore wing nymph — Thelia bimaculata, showing cross- vein. 

Fig. 19. Fore wing nymph — Telemona ampelopsidis, showing anals. 

Fig. 20. Fore wing nymph— Van duzea arquata, showing 2nd and 3rd anals. 

Fig. 21. Base of fore wing nymph — Thelia bimaculata, showing basal traelu ation. 
Fig 22. Fore wing nymph — Ceresa bubalus, showing branches of longitudinal 
veins. 

Fig. 23. Diagram of tracheation in tip of fore wing, slnnving formation of 
marginal vein. 

Fig. 24, Diagram of variations in wing of Thelia bimaculata. 

Fig. 2o. Hind wing nymph — Thelia bimaculata. 

Fig. 26. Highly magnified portion of hind wing nymph of Thelia bimaculata 
showing region of Ri. 

Fig. 27. Diagram showing position of the remains of Ri in hind wing. 

Fig. 28. Hind wing nymph— Van duzea arquata, showing media. 

Fig. 29. Hind wing nymph— Ceresa diceros, showing cubitus. 

Adult fore wings. 

Fig. 30. Ceresa bubalus. 

Fig. 31. Stictocephala lutea. 

Fig. 32. Acutalis tartarea. 

Fig. 33, Micrutalis calva. 

Fig. 34. Micrutalis dorsalis. 

Fig. 35. Carynota mera. 

Fig. 36. Thelia bimaculata. 

Fig. 37. Glossonotus crataegi. 

Fig. 38. Telemona ampelopsidis. 

Fig. 39. Telemonanthe pulchella 
Fig. 40. Archasia belfragei. 

Fig. 41. Heliria scalari. 

Fig, 42. Smilia camelus. 

Fig. 43. Crytolobus vau. 

.Adult kind wings. 

Fig. 58. Ceresa bubalus. Fig. 67. Xanlholobus trilincatus. 

Fig. 59. Carynota mera. Fig. 68. Ophiderma pubcscens. 

Fig. 60. Thelia bimaculata. Fig. 60. Vanduzca arquata. 

Fig. 61. Glossonotus crataegi. Fig. 70. Sticlopelta marmorata. 

Fig. 62. Telemona ampelopsidis. Fig. 71. Platycotis sagittata. 

Fig. 63. Archasia belfragei. Fig. 72. Campylcnchia curvata. 

Fig, 64. Heliria scalari. Fig, 73. Enchenopa binotata. 

Fig. 65. Smilia camelus. Fig. 74. Centnichoides ix.TdiLa, 

Fig, 66. Cyrtolobus vau. 


Fig. 44. Atyma castaneae. 

Fig, 45. Xanthlobus trilincatus. 
Fig. 46. Ophiderma puheseens, 
Fig, 47, Vanduzea arquata. 

Fig. 48. Entylia bactriana. 

Fig. 49. Publilia concava. 

Fig. 50. * Stictopelta marmorata. 
Fig, 51. Platycotis sagittata. 

Fig, 52. Campylcnchia curvata. 
Fig. 53. Enchenopa binotata. 

Fig, 54. Tylopclta gibberata. 

Fig. 55. Phylia ferruginosa. 

Fig. 56. Centruchoides perdita. 
Fig. 57. Piatycenlrus acuticornis. 
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THE WING VENATION OF THE JASSIDAE. 

Z. P. Metcalf. 

The present paper was undertaken several years ago at the 
suggestion of Professor Herbert Osborn. At that time it was 
thought that the wing veins of Homopterous insects could be 
Identified in the adult stage by carefully comparing them with 
the venation of the Cicadidae as determined by Comstock and 
Needham ’98-99. This, however, was found to be impractic- 
able as it was soon discovered that the wing veins of most of 
the Homoptera have been greatly reduced and much modified 
from the Cicadid type. The study was then discontinued 
until the spring of 1910, when it was resumed by studying it 
from the standpoint of the nymphal wing pads. 

At first the wing pads were removed as carefully as possible 
and mounted in glycerine jelly, as recommended by Comstock 
and Needham 'OS-'OQ. Later on many wing pads were mounted 
in xylene dantar as recommended by Miss Patch ’09. It was 
soon discovered, however, that just as good results could be 
obtained by mounting the wing pads in water. These wing 
pads were then either photographed or drawn with the aid of 
the camera lucida. For most Jassidae it was found more satis- 
factory to draw them with the camera lucida. This is due to 
the fact that the outer covering of the wing pad is very thick 
and frequently dark colored. In addition many of the wing 
pads were so thick that, using the high powers necessary, it 
was found to be impossible to bring all parts of all the tracheae 
into sharp focus at the same time. This lead to some confusion 
as many of the wing pads are provided with long spines which 
make the interpretation of the tracheae difficult, as many of the 
spines are so placed as to appear in photographs as branches of 
the tracheae which are slightly out of focus. 

After the drawings were finished they were carefully com- 
imred many times over with wing pads from nymphs collected 
at later dates. If any marked differences were noted drawings 
were made and these again compared with the pads from 
nymphs collected at later dates. In this way, it is believed 
that all errors that might arise have been corrected or elimin- 
ated. The nymphal wing pads shown in the plates have been 
carefully selected from these drawings or redrawn from pho- 
tographs. 
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The adult wings shown have been drawn with the aid of thr 
Edinger drawing apparatus and have been selected, for th-- 
most ]>art, from adults showing the normal venation. In a 
few cases, however, wings have been used which show the pres^ 
ence of unusual cross veins or the absence of usual cross veins. 

In spite of the fact that many different methods of mounting 
were tried, several genera did not yield satisfactory mounts. 
The most conspicuous genera, in this respect, were Kolia and 
Tettigoniella. In spite of the fact that several hundred wing 
pads of these two genera were mounted from specimens collected 
from early spring to late summer, no satisfactory mounts were 
secured. Certain species in other genera show this same 
characteristic. Perhaps the most conspicuous species, in this 
respect, is DiedroccphaUi versnta Say. Nymphs of this species 
can be found in great numbers at Raleigh, North Carolina, 
throughout the season. Yet in spite of the fact that they were 
collected in large numbers and treated in many different ways 
no satisfactory wing pads of Diedrocephala versuta have been 
secured. 

It is also necessary to secure the nymphs at the proper time. 
Some little time before the insect molts, the wing is very much 
crumpled in its sheath. This is especially true of the last molt. 
This is unfortunate as, in many cases, the older wing pads are 
necessary for determining the homologies of some of the tra- 
ehcic and veins. As already pointed out by Comstock and 
Needham 08- 00 the best results can be secured by selecting 
the paler colored individuals. 

In all twenty-five genera ox Jassidee have been studied in 
the ])reparation of this paper. These genera represent such 
forms as could be readily secured in the vicinity of Raleigh, 
North Carolina. They contain representatives of all of the 
subfamilies and tribes of Jassidee commonly found in Eastern 
North America. 

In the course of this study many hundreds of nymphs have 
been collected and their wing pads studied. It has not' always 
been found possible to remove the wing pads so as to secure the 
body tracheae. The writer does not consider this important. 
hm\evcr, as all of the pads have been removed close enough to 
the base to a.ssure him of the homologies of the principal 
tracheae. 
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This paper is founded upon the work of Comstock and 
Needham ’98-99. It adopts the same system they propose for 
naming the veins and for naming and numbering the cells, as 
the writer believes that this system is the only logical one that 
has been offered. An attempt made to homologize the veins 
of adult Homoptera and a subsequent study of the tracheal ion 
that precedes venation, has thoroughly convinced the writer 
that the Comstock- Needham system is the only logical one. 

THE FORE WING. 

The type of the fore wing of Jassidee is fairly uniform but in 
order to point out the difference that exists the trachce'e will be 
considered in detail beginning at the costal margin. 

The wings of Jassidee show marked specialization by reduc- 
tion. This reduction is usually accompanied by the atrophy 
of one of the branches of one of the main trachese and the shifting 
of a bra,nch of a neighboring trachea until it occupies the region 
of the atrophied trachea. This is well illustrated in the atrophy 
of Ml +2 of the fore wing which is discussed below. Another 
excellent example of the same thing is found in the Typhlocy- 
bid(B where M3+4 occupies the region usually traversed by Cui. 
The atrophy of these tracheae with the subsequent shifting of 
other tracheae which take their places gives to the wings of the 
Jassidee their characteristic aspect. 

THE COSTA OF FORE WING. 

The costal trachea is absent in all of the Jassid wings that 
have been examined with the exception of Gypona (Fig. 8). 
Here the costal trachea is long being almost as long as subcosta 
and running parallel with it throughout its length. In no other 
Jassid was any trace of Costa found. In all cases the nymph al 
pad was removed as near the base as possible and the body 
trachea was examined for traces of the costal spur but no trace 
of such spur was found. This was due to the fact, perhaps, that 
it is impossible to get any great length of the body trachea in 
such a dissection. In a few cases, however, a considerable 
length of the body trachea was secured (Figs. 3, 5, 62, 64). 
This indicates that Costa has practically disappeared from 
the Jassidee. 
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THE SUBCOSTA OF THE FORE WING. 

The subcostal trachea in the Jassidee is very anomalous. 
It reaches its greatest length, in the genera examined, in the 
genus Jassus (Fig. 60), where it passes beyond the apex of the 
wing and replaces R2 and R3 in the ambient vein. Subcosta is 
slightly shorter in Gy pom (Fig. 8), of about the same length in 
Spangbergiella (Fig. 20), also in Agallia (Fig. 1). In Acinop- 
terus (Fig. 41) it is still shorter barely reaching R2. In Platy- 
metopius (Fig. 26) it is about half the length of the main stem 
of Radius. No further evidence of the presence of Subcosta 
was found although the Subcostal vein on the border of the wing 
is well developed in all of the adult wings which the writer has 
examined and it shows very clearly as a distinctly lighter area 
in all the older nymphs examined. This series undoubtedly 
shows how the subcosta has atrophied in Jassidae. 

THE RADIUS OF THE FORE WING 

The radial trachea in the fore wing of Jassidee is typically 
two-branched although in some forms three and even four 
branches do occur. The two branches of the typical radius 
represent R2+3 and R^+s. Ri has almost completely disappeared 
from the fore wings of the Jassidee. It does occur, as a delicate 
branch, in a few genera but gives rise to a very characteristic 
cross vein between subcosta and radius which is known cur- 
rently as the ‘‘nodal vein". The nodal vein, however, is a 
very anomalous one and its characters will be discussed later. 
Ri has been found in the following widely separated genera, 
Oncometopia (Fig. 3), Scaphoideus (Fig. 44) and Typhlocyba 
(Fig. 64). In other genera there remains a distinct cross vein 
connecting subcosta with the main stem of radius, or subcosta 
with Rjfs. This vein, which is usually referred to as the nodal 
vein, undoubtedly represents the remnant of Ri or R^. Or it 
may be considered as a vein which merely followed a weak 
lateral branch of R or R2+.3, which either happened to be con- 
nected with the main stem of radius, when it resembles Ri, or 
it may have happened to be connected with R2+3 in that case 
it resembles R2. The writer is inclined to think that this is a 
distinct vein representing in some cases Ri and in others R2. 

Trachea Ri is very conspicuous in Oncometopia (Fig. 3), 
Scaphoideus (Fig. 44) and Typhlocyba (Fig. 64). The resulting 
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cross vein is attached to radius in some species of Scaphoidens 
(Fig. 53) and in Typhlocyba (Fig. 77), but in Oncometopia the 
resulting cross veyi is sometimes absent in the adult wing, and 
is sometimes present as a fairly strong cross vein uniting with 
radius near the point where it branches into and In 

other cases, it appears as a fairly strong cross vein .distinctly 
uniting subcosta with R2+3. The whole question seems to be 
settled by reference to figure 3 which was taken from a half 
grown nymph. This wing pad shows a weak Ri which runs 
parallel to R2+3 for a considerable distance and then bends 
toward the costal margin. All attempts to secure older nymjihs 
whose wing pads would show the forming veins along the 
tracheae failed owing to the thickness of the pads and the large 
amount of coloring matter. Inasmuch as trachea Ri does run 
parallel with R2+3 for some distance it would seem to indicate 
that the point of attachment of the cross vein which follows 
the trachea might be at any one of various points along the 
radial vein over a considerable length of that vein. 

In other cases this cross vein is very evidently Ra. It 
appears as a weak lateral branch of R2+3 in Parabolocraius 
(Fig. 23), as a somewhat stronger branch in Goniagnalhus 
(Fig. 25), as a still stronger branch in Phiepsiiis (Fig. 48). In 
Acinoplerus (Fig. 41) the trachea gradually diverges but the 
forming vein is set at nearly a right angle to R24-3. In Jassus 
(Fig. 60) trachea R2 reaches its greatest size for any of the 
genera examined and the vein in the adult wing seems to follow 
the eourse of the trachea rather closely. In Chloroteilii (Fig. 43) 
tracheae R2 and R3 are united for nearly their entire length, 
being separated only at their tips. This character seems to be 
comparatively constant for the genus (Fig. 52). In still other 
genera the nodal cross vein is formed without being preceded by 
any trachea. This is especially conspicuous in certain species 
of Draectdacepkala (Fig. 6) which have only one cross vein 
connecting subcosta with R2+3- In Eutettix (Fig. 46) two 
cross veins are formed, one occupying the position of Ri and 
the other the position of R2. Neither one of these cross veins 
is preceded by a trachea. There is an interesting question 
involved in the genus Scaphoideus. As pointed out by Osborn 
*00 the nodal vein arises from radius in auronitens and certain 
other species m jucundus and allied species it arises from 
Rg+a. Unfortunately the writer was able to secure nymphs of 
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only the first but he believes that the nodal cross vein in 

ihi: jucundus ^roup is the untracheated cross vein between Ri 
and K.-1 44). In this case the nodal cjTOSS vein in Sea- 

phoideits would be Ri when the “nodal vein arises from discal 
cell” and R<> when the “ nodal vein arises from anteapical cell . 

In most of the j^enera of the JasstdcB radius branches once 
and only once, the resulting branches being R2+3 and R4+^ 
(Figs. 1. 5, iy, 20, 22, 20, 28, 02). In several cases referred 
to above R-, separates from R,. In only one genus examined, 
Euteitix (Fig. MV) has R4 and R5 been found separated. In this 
case R^ occurs as a cross vein between R2+3 and R5. R2+3 is 

much atro])hied and R4 extends to the margin traversing the 
region usuallv occupied by R2.4. In a single genus examined, 
Empoasai (Fig. Ob), radius extends as a single unbranched 
trachea from the base of the wing pad to the apex. Although 
in the adult wing, in many cases, there is a cross vein con- 
necting radius with the margin of the wing. 

MKDIUS or THE FORE WING. 

Modius in the Jassidee is typically two-branched. These 
branches embrace Mi and Ms, and M3 and M4 respectively. 
M,j -2 is well developed in Chlorotettix (Fig. 43) where it runs 
])arallel to R^^. It is not so well developed in Parabolocratus 
(Fig. 23) Flatymelopiiis (Fig. 26) and Gypona (Fig. 8). In 
Deltocepkalus (Fig. 28) M1+2 is reduced to a mere spur. In the 
other genera studied medius consists of a single unbranched 
trachea which extends from the base to the apex of the wing pad, 
although in most cases there is a strong transverse vein connect- 
ing medius with R4+0. The writer believes that the above 
series, as outlined, represents fairly well the development of 
medius from a two-branched condition to a single unbranched 
trachea. If this conception be correct Mi+s must have come to 
lie parallel with R1+5 and has been gradually reduced until the 
|.)reseiit time it is at most merely a cross vein connecting medius 
with F wr>. The vein having persisted in some cases notwith-- 
standing the fact that the trachea has been lost. This is 
especially evident in Agallia (Fig. 1), Scaphoideus (Fig. 44) 
and Euteitix (Fig. 4(V). 

In the Typhlocybidcc (Fig. 64 and 66) medius is very evidently 
two branched. In Typhlocyba (Fig. 64) R44.5 is greatly reduced 
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and resembles a cross vein. The usual position of is 
occupied by M 1 + 2 . In Empoasca (Fig. GO) Rs coalesces with 
Ml +2 for a short distance and then diverges toward the costal 
border M 3+4 being very distinct. 

CUBITUS AND FIRST ANAL OF THE FORK WINti. 

In all of the genera of Jassidee examined the cubital and first 
anal tracheae were the most constant and formed one of the best 
landmarks in the study of the relations of the tracheae. They 
are coalesced for some little distance from the base of the wing. 

Cubitus is frequently two branched (Figs. S, 22, 211, 20 , 4!h 
48, 60). Here again we can trace almost a complete series from 
a form like Jassus (Fig. GO) or Goniognathus (Fig. 25). where 
Cu 2 is equally as important as Cui, through intermediate forms 
like Gypona (Fig. 8), to forms like Phlepsius (Fig. 48) where Cu 2 
is reduced to a mere spur. 

In the TyphlocybidcB (Fig. 64 and GG) M;m has come to 
occupy the region usually occupied by Cui and cubitus is 
unbranched and diverges strongly toward the anal border 
which gives it the appearance of having lost branch Cui and 
having retained Cu 2 . 

The first anal vein lies along the anal border of the claval 
suture. It has not been usually recognized as a distinct vein 
owing to the fact that as a vein it is rather inconspicuous while 
the claval suture or fold is very distinct. It is, however, j^re- 
ceded by a conspicuous trachea in all of the genera studied. 

SECOND AND THIRD ANALS OF THE FORE WING. 

The second and third anal tracheae in the fore wing are well 
developed and the third anal is frequently two branched 
(Figs. 3, 5, 6, 20, 23, 25, 41, 46, 60). 

THE HIND WING. 

In all of the Jassidee proper the hind wing is very uniform. 
No costal or subcostal tracheae have been discovered although 
the subcostal vein was well defined in all of the older nymphs 
studied (Pigs. 9, 24, 45, 47). 
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RADIUS OF THE HIND WING. 

The radius is typically two branched in the hind wing of the 
JassidcE. Several mounts of Spangbergiella (Fig. 21) failed to 
reveal anything but a single unbranched radial trachea. In 
the adult hind wing (Fig. 35) there is faint indication of a vein 
in the position usually occupied by R 2 + 3 . 

R 2+3 reaches its greatest development in Draeculacepkala 
(Fig. 7) where it forms the tracheiE that precedes the whole of 
the ambient vein. In many forms, however, it is very much 
atrophied (Figs. 24, 45, 47, 05) while in Empoasca (Fig. 67) the 
radius is a simple unbranched trachea. The radius of the 
Typhlocybidce coalesces for a considerable distance with M 1+2 
(Figs. 05 and 07). 

M EDI us OF THE HIND WING. 

Medius of the hind wing is two branched in all of the genera 
that have been examined. In the Typhlocybidce, ’however, 
Mi +2 coalesces with radius for some distance and M 3+4 coalesces 
with cubitus for almost its entire length so as to appear as a 
cross vein in the adult wing connecting medius with cubitus 
(Fig. 80). In the other genera studied Mj+a is connected with 
R 4+5 by a short cross vein and M 3_^4 is connected with cubitus 
by a similar short cross vein. In some cases the latter cross 
vein is greatly reduced and in Jassus (Fig. 69) R 4+5 and M ,+2 
coalesce for a short distance and again separate before reaching 
the margin of the wing. 

In all of the genera studied cubitus is a single unbranched 
tachea in the hind wing. Its relations with medius in the 
Typklocybidce have already been discussed. As in the fore 
wing, cubitus and first anal are very closely united. Second 
and third anal are also present in nearly all cases and third anal 
is frequently two branched. The second anal and the anterior 
ranch of the third anal generally coalesce for a considerable 
distance near the middle of their course and are usually sepa- 
rated again near the base of the wing (Figs. 16, 38, 57). There ‘ 
IS always a conspicuous fold just posterior to the anterior 
branch of the third anal. 


DISCUSSION. 


A companson of the nomenclature here suggested with the 
Amenca and with the nomenclature as 
suggested by Edwards 94-96 is given in the subjoined table. 
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NOMENCLATURE OF VEINS 


terminology 

AFTER 

l I’RRENT 

SIGGESTED 

EDWARDS 

TERMINOLOGY 

Siibcosta 


Costal border 

R-f-M 

Cubital 

First sector 

Radius 

Upper branch of cubital 

Outer branch of first sector 

Ri 


Nodal 

Rj 

Angular 

Nodal 

Rj-fs 


Anterior branch of outer sector 

Rj 

R^-i-s 


Posterior branch of outer sector 

R 4 



Rs 



Medius 

Lower branch of cubital 

Inner branch of first sector 


M.+2 



Mi+i 

Cubitus 

Brachial 

Second sector 

Cuv 

CU2 

Anal furrow 

claval suture 

claval suture 

First Anal 

Second anal 

anal 

outer claval 

Third anal 

axillary 

inner claval 

Ambient 




NOMENCLATURE OF 

THE CELLS 

TERMINOLOGY 

AFTER 

CURRENT 

SCGGESTED 

EDWARDS 

TERMINOLOGY 

Subcosta 

costal 


Radius 

subcosta 


Ri 

R2 

Apical 

apical 

First Rs 

subapical 

anteapical 

Second Rj 

apical 

apical 

First Rj 

apical 

anteapical 

Second R5 

apical 

apical 

First Medius 

basal 


Second Medius 

super brachial 


First M4 

Subapical 

anteapical 

Second M4 

apical 

apical 

Cubitus 

brachial 


Cui 

apical 

apical 
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SUMMARY. 

The present paper homologizes the wing veins of Jassida 
with the wing veins of other orders. The wing veins of Jassida 
(hITcr in the following important respects from those of other 

insects. . 

1. The costal trachea is practically eliminated from the 

wings of Jusstdd'. 

2. The subcostal trachea is well developed in some genera 
and absent in oth(?rs, which indicates that it is disappearing 

from Jassidee. . . r 

The radial trachea is typically two branched m JasstdcB, 

the branches present being Ro+n and R4+0. 

4. The medial trcachea is typically two branched, these 

branches being and M3+4- 

5. The cubital trachea is two branched in some cases and 

unbranched in others. 

(). All three anal trachea are present, the first anal being very 
closely connected with cubitus. Third anal is frequently 
two liranchcd. 

7. The ambient vein is a composite vein in Jassid(z, being 
formed along the overlapping tips of the principal trachea. 
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EXPLANATION OF PLATES. 


Platu VIH. 


-g. 1. 

In ire wing pad 

of 4'P«f^cdita Prov. 

*• 2. 

Hind “ 

Agallia Pru\e 

3. 

['ore *’ 

Otnametopui undala P'ahr. 

4 

Hind *• 

(htcamelopia undo t a P'abr. 

5. 

Fore 

Diedrocephala coccinea Forst. 

*• (i. 

F<.re “ 

Draecuhuephala ?nullipes Say 

7. 

Hind *' 

Draeatlaccphald mollipes Say 


JS. Fort' ” “ (iypona H-dncaUi Say. 

0. lliiid ‘‘ ‘‘ CypoHii Hdineala 


PLAiK IX. 


ig- 

U). 

For<' 

wing ( 

1 Agullia con.stricla Van Duzee. 

“ 

11. 

Hind 


A gal id constricta Van Duzee. 

“ 

12. 

[o >re 


( huametopia undata Fabr. 

‘‘ 

13. 

Hind 


Onconiftopui undala Fabr. 

*• 

11. 

15 ire 


Oirdroci’pbala coccinca Forst. 


15. 

I'orc 


nracculacepfialu mollipes Say. 

" 

Hi. 

Hind 


Drueculacepkala mollipes Sav. 

“ 

17. 

F(ire 


Feulhimia amerirana Filch. 


IS. 

F(»re 


(Iypona S-lineaia Say. 


10. 

Hind 


(iypona S-lineata Say, 

Ig- 

2fl. 

Fon- 

wing p 

Pl.ATK X. 

ad oi Spangbcrgiella vuhierata Uhler. 

“ 

21. 

Hitnl 

“ 

Spangbergielln vulnerata Uhler, 

“ 

22 

I’nre 

“ 

Athysanus sp. 


23. 

Fori' 

" 

“ Purabolocratus viridis Uhler. 

“ 

24. 

Himl 


Parabolocratus viridis Uhler 


2.) 

Fe.re 


*' Goniagnatlius palmeri Van Duzee. 


20. 

Fon- 


‘‘ Phitymeiopius sp. 


27 

Hind 


“ Piatymetopius sp. 


2,S. 

F(.re 

“ 

“ Deltocephalus sp. 


20. 

Hind 

“ 

Drltocephalus sp. 


Pl.ATK XI. 

Pis- 'p- Fore wing Xcroijhloea viridis Fabr. 

I vuhie.raia Vh]cT. 

I ** *'0^y.Tn>H<5 PAi7ib,vui‘ Uhler. 

.Ti- Fore “ Alhysanus exitiosus thlev. 

4 “ t^<i>'(ibolocrntiis viridis Uhler 

I if!’ Spdnghergiella vuhierata Uhkr. 

1 _■ ** Oofiiug?ia}ljus pal mart Van Du^ee. 

*' *' ^tdlytfietopius sp. 

38. [Ilnd *' Plotymetopiiis f.p. 

Deltorephalus oblecliis 0. & B. 

Id. Hind “ Deiiacepluilus obleclus 0. & B. 


Fig. 41. 
4 2. 
“ 43. 
" 44 . 
" 45. 
“ 40 . 
^ 47. 
" 4S. 
" 40 , 


P'ore wing pad 
Hind “ 

Fore* 

Fore *' “ 

Hin.l “ “ 

Fore “ “ 

Hind “ “ 

Fore '* 

Hind " “ 


Plate XIE. 

of Aiinnpterus acuminatus Van Duzee. 
Ai inopterus acuminatus Van Duzee. 
Chloroteiiix viridia Van Duzee. 
tkaphoideus sp. 

Scaphoideus sj). 

Euiettix .sp. 

FAitetlix sp. 

Phtepsius s]), 

Phlepsius sp. 
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Plate XIIl. 


ll;. 

.50. 

Fore wing of Acitiopterus acumimtus Van Duzch“. 


ol. 

Hind " 

Acinopterus aciiminaius V'an Ouzeo, 

.. 

52. 

Fore “ 

Chhrotettix viridUi Van Du zee. 

•• 

5:p 

Fore “ 

Scaphhoideus productus 0,‘5b. 

*• 

.54. 

Hind “ 

Scaphhoidens produdhs Osh. 


5.5. 

Fore “ 

Thamnotettix kennitottii Uhler. 

.• 


Fore “ 

Eutettix subaenea Van Du/.ee. 

•• 

.57, 

Hind “ 

Eutettix subaenea Van Du/ac, 

“ 

.5H. 

Fore 

Phlepsius sp. 

'• 

,50. 

Hind “ 

Phlepsius sp. 




Pl.vik XIV. 

‘S' 

(30. 

Fore wing pad of Jassus oiitorws Say. 

Hind “ “ JassHs olilorius Sav. 

01. 


(32. 

Fore " 

‘‘ CieadiiJa sp. 


o;3. 

Hin<i " 

“ Cicadula .sp. 


(34. 

Fore “ 

“ Typklocyba sp. 

•• 

05. 

Hind “ 

“ Typhlocyba sp. 


00. 

Fore “ 

“ Empoasca mad Lc B. 

" 

07. 

Hind “ 

“ Empoasca maU Lc B. 




Pl.ate XV, 


OS. 

Fore wing of Jussiis oliiorius Say. 


09. 

Hind “ 

oliiorius Say. 

” 

70. 

Fore “ 

Cicadula slossoni Van Du zee. 

“ 

71. 

Hind “ 

Cicadula slossoni V^an Duzee. 


72. 

Fore “ 

Dicraneura mollicuta Bohem., redrawn from Me!ieli;i 


7;i. 

Hind “ 

Dicraneura modicula Bohem., redrawn from Meludui 

“ 

74. 

Fore “ 

Eupteryx vunduzei Gill., redrawn from Gillette. 


75. 

Hind " 

Elupteryx vanduzei Gill., redrawm from Gillette, 


76. 

Fore “ 

Dicraneura criientala Gill., redrawn from Gillette. 

‘‘ 

77. 

Fore “ 

Typhlocyba illinoiensis Gill. 


7S. 

Hind “ 

Typhlocyba illinoiensis Gill. 

‘‘ 

79. 

Fore “ 

Empdasca mali Le B. 


80. 

Hind " 

Empoasca mali Le B. 
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new hymenopterous parasite on aspidiotus 

PERNICIOSUS COMST.* 

By Daniel G. To^^’er, Amherst, Mass. 


This parasite was reared during October, 1912, from Aspid- 

I tus perniciosus Comst. at Amherst, Mass. Specimens were 
nt to Dr. L(. 0. Howard, who returned them with the state- 
cut that they were a new species of ProspaltcUa and could 
^ely be described as such. Acting on this advice the following 
Ascriptions of male and female have been prepared, under the 
^pervision of Dr. H. T. Fernald. 

[ This new species can be inserted in Dr. Howard’s key to the 
()ecies of Prospaltella (Ann. Ent. Soc, Am., I, 281, 1908), by 
idding a fourth alternative to section five as follows: Wings 

pth a broad dusky band below marginal vein, 0,” 

hd by adding to section six the alternative, “Wings with a 
road dusky band below marginal vein: abdomen nearly 
Jack” which would lead to this species. 

tospaltella pemiciosi n. sp. 

Female; Length, 0.61 mm.; e.xpanse, 1.73 mm.; greatest width of 
)rc-wng, 0.25 mm. General color of living specimens black with the 
leso-scutellum showing as a prominent light dot. In zylobbalsam 
lounts the head and central portions of the thorax arc light brown, 
[cad: vertex yellowish brown; occiput dark; ocelli dark; eyes black 
nd hairy, the hairs about as long as the diameter of a facet. Antenna: 
rownish yellow; bulb twice as long as wide, cylindneal and nearly 
yalinc; scape nearly five times as long as wide, nearly hyaline at each ent 1, 
lore or less cylindrical to spindle shaped; pedicle slightly longer than 
ride, narrow at its base, widest well toward its tip, its inner side much 
irthcr from the axis of the antenna than its outer side; first funiclc 
Eginent connected with pedicle by a narrow somewhat elongate stalk, 
rhich is quite hyaline; this segment a trifle more than half the length 
f the next and irregular in outline; second and third segments of the 
iiniclc nearly equal in size and nearly cylindrical; segments of the club 
lore closely articulated to each other than to the funiclc or than are 
he segments of the funicle to each other; club slightly longer than 
iinicle; first two segments about equal in length, their greatest diameter 
ting at their outer ends; terminal segment elongate, triangular in 
utline, and longer than either of the other segments, bluntly i>ointed 
t tip; all segments of antenna bearing scattered hairs. 

* Contribution from the Entomological Laboratory, Massachusetts Agn- 
J aural College, 
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Thorax: Pronotum dark; mesosc'ulum brownish yellow, dar-ar 
near I he anterior ed^e, mcsoscutar parapsida same color or lighter tl aT: 
incsoscutum with a darker spot well forward toward the base of ilu 
fore*\s'ing; scapula dark; mcsoscutellum noticeably paler than mtso- 
Behind the mesosnitellnm arc two narrow transverse plaus 
<lurk tou ard their lateral margins and light near the middle, the posier- 
i(,r plate with a si^iraele near each lateral margin. Marginal and suh- 
niarginal veins of fore*wmg nearly cQual m length, end of stigmal Ac'iii 
nbseurelv limited, not reaching 'wing margin, its upper side slightly 
einarginiited. its atial margin broadh' rounded; a broad dusky bati.i 
crosses the fore-wing l^elow the marginal vein; hind wing lanceolau. 
legs })ale yellow excei>t the ('oxtc, femora, and basal halves of the til>i:i-, 
these being dark, the coxa being the darkest portion of each leg. thow 
of the hind legs being the darkest; forc-lcgs as a whole the lightest and 
the hind legs the darkest; trochanters nearly hyaline. 

Abdomen: Short, i)r()ad, nearly quadrangular in outline; quite 
dark with fttint transverse lighter bands and a yellowish brown area near 
the genitalia; wMh spines directed backward evident on the sidc'; 
(above and below also?), 

Male: Length, O.ob mm.; expanse, l.od mm.; greatest width of 
fore-wings, (}.2(i mm. Living and mounted specimens appear the same 
as females, I'xcept that the>^ arc smaller, and the mesosattellum is not 
as light in color. 1'he antenna ditfers in that the first funicle segment 
is as long tis the second, and its diameter at its distal end is greater than 
the diameter of cither of the other two funicle segments. Its base is 
rotinded anti stalked, and it docs not give the effect of a bead as does 
the ('orres|x)nding segment in the female antenna. The articulation 
l)(‘lw('cn the sei'ond and third segments of the club is not as evident as 
iK'iween the hrsL and second segments, while in the female both articu- 
lations arc very clear and well defined. The thorax as a whole is darker 
than that of the female, the only light portions being the mesoscutellum 
and the ]jortion of the mc.soscutar parapsida nearest it. The hind 
margin of the stigmal vein is more angular than in the female. The 
faintly cloudy l)and l)olo\v the marginal vein is hardly distinguishable. 
Tlie abdomen is short, much narrower than the thorax, truncate, dark 
and not showing lighter bands, but lighter near the genitalia which 
eximde. the tips of tliese being nearly hyaline. 

Described from one female type and forty-three paratypes 
(on twelve slides) and one male type and four paratypes (five 
slides). The male type (one slide)' and the female type with 
eleven paratypes (one slide) in the collection of the Massachu- 
setts Agricultural College, Amherst. 

One male and nine female paratypes (two slides) deposited 
in the U, S. National Museum (Type No. 15453). 

The remaining paratypes male and female together with 
some female meta types, have been retained by the author. 
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RESOLUTIONS 

On the Death of John B. Smith. 

John Bernard Smith, D. Sc. Professor of Entomology 
Rutgers College, Entomologist N. J. Agricultural Experimoni 
Station, Fellow and former President of the Entomologicai 
vSociety of America, died at his home in New Brunswick, New 
jersey, on March 12, 1912. 

As an ardent collector, systematist, and morphologist: 
Editor of Rntomologica Americana; Assistant Curator f.f 
Insects in the National Museum; Professor of Entomology, 
and Entomologist of the Agricultural Experiment Station of 
New Jersey, Dr. Smith’s contributions to American Entomology 
have been of such extended and valuable character that his 
name has been and will remain a familiar one to workers in 
Entomology. 

He was a genial friend and companion and remembrance of 
his personal traits will be treasured as among the lasting pos- 
sessions of memory among his associates. 

As a devoted member and officer in this society he labored 
faithfully in promoting its welfare and we now resolve that this 
tribute to his character be printed in the Annals of the Society 
as the public expression of our admiration for the man and our 
sense of loss in his death. 

Committee Herbert Osborn, 
Henry Skinner, 

E. P. Felt. 
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RESOLUTIONS 

On the Death of Thomas H. Montgomery. 

In the death of Professor Thomas H. Montgomery, Jr., on 
March 19, 1912, the Entomological Society of America lost a 
member whose entomological work was concerned mainly with 
the Hemiptera and the Araneina, dealing with various phases 
of the morphology, embryology and ecology of these groups in 
themselves, and as furnishing material for studies on the deeper 
problems of inheritance and sex-determination. He did not 
confine himself to these groups of animals but extended his 
researches to other non-entomological fields of zoology and in 
all he made valuable contributions to knowledge and to theory. 

In appreciation oi his accomplishments and in sorrow at 
his early death, we enter this record on our minutes and extend 
to Mrs. Montgomery our deep sympathy in her and our loss. 

Committee Philip P. Calvert, 
Henry Skinner, 

J. H. Comstock, 



PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY 
OF AMERICA. 


Cleveland Meeting. 

T\iv seventh annual incoling of the Entomological Society 
of America was (‘ailed to order hy President Stephen A. Forbc:^ 
at lO;On A. M., d'uesday, December olst, in the Auditorium oi 
tile Normal School. All the meetings of the Society were weli 
aUentlcd. sevenlydive or more at each session, and it was pro- 
nounced by sevend the Ih'sI meeting of the Society that they 
hud attended. The following eommittees appointed previous 
to llu' meeting. wcrc‘ named: 

Connmttee . to draft resolutions on the death of Dr. John 
IhTidiardt Smith Herbert. Osborn, Henry Skinner, E. P. Felt. 

('ommillee to drtifl resolutions on the death of Dr. Thomas 
Harrison Montgomery. Jr. -'Philip P. Calvert, Henry Skinner, 
J . H. (aunstoek. 

The chair was directed by motion to appoint the following 
committees: C'ommiilee on Resolutions; Committee on Nom- 
inali<tns; Auditing Caimmittee. 

The following \rApers were then read: 

C. Beltc)!, Lake Forest Vniversiiy; An Interesting Feature 
the Venation of Ueluo psyche, the Molannidce, and the Lepio- 
ceridd'. ( Printed in this number of Annals). 

Discussion; W. A. Riley — Dr. Betten’s interpretation of 
tlie modifications of R5 is especially interesting as still further 
emphasizing the close relationship in wing venation between 
tlie Trichop tcra and the Lepidoptera. The lepidopterous 
wing venation exhibits specialization by reduction and Dr. 
Betteii has clearly demonstrated that what has been regarded 
as an accessory vein is really a branch of a primary vein. 

Lucy IF. Smith, Mt. Holyoke College: Alatifig and Egg- 
laying Habits of Perla imnmrginafa. (To appear in June nuni- 
luT of Annals.) 

Ahah Peterson, University of Illinois: Head and Month 
parts of Cephaloihrips yuccce. 

A preliminary report on the aswnmetry of the mouth-parts ■.'! 
'rhys.an(i].)tera. A detailed dcscrij^tion of the anatomy of the moube 
liarts and head cayjsuic of Ccphalothrips yuccce, a species belonging to tin' 
sulxmlcr ruluilitera, was given. Numerous details and parts hereto 
feu'o undoscribed as to mandibles, hypopharynx, epipharynx, arms 
tentorium, etc., were shown. Similar observations were made ''Ci 
. I nihothrips vcrbasci in order to verify results found in Cephaloihrips yuo: r. 



Proceedings of the Cleveland Meeting 


10131 


131 


Comparing the work done by H. Gamian on Limothrips i crcalinvi, 

. -^tx’oics of Tcrebraniia, with the work done by ^[uir and l\('rsha\v, on 
soecios of Tnbulifera, a difference in inter])retation I'xisis as n* wlualk-r 
'*!u' Msyimnetrical parts arc mandibles or maxilhe. Muir and Kt'isliaw 
diterprei the as>nnmelrical parts as maxillx. Ohservaiions !na<lr by i he 
viVicr on two 'species of Tubulifera venfy their i)osiijc>n in general. 
Tile writer exi)ects to continue his observations on speries ol ilie snl)- 
.irder Terebrantia to determine if possible whetlier the' inter] >retatien 
II. Garman is correct or not. 

Discussion: R. A. Cooley — It was asked as to whether any 
evidence of glandular secretion from the mouth wtts found, 
which being answered in the negative, it was stated that in a 
species feeding on terminals of currant and goo.st'berry wt‘ Itave 
noticed a considerable distortion of the leaves and stem, sug- 
geting the possibility of a secretion introduced while feeding. 

J. E. Wodsedalek, University of Wisconsin: Life History 
and Habits of Trogodernia tarsale, a Museum Pest. Read 
by Title. 

Leonard Baseman, University of Missouri: Lije Cycle and 
Development of the Tarnished Plant Bug, Lygus pratensis Lin. 
Presented by the Secretary. 

Owing to the very serious iniury to peach and pear in the early 
^Tiring which seemed to be due to the work of the tarnished plant-bug, 
rh'.- writer has undertaken a careful study of thd life cycle, habits and 
development of this insect. The work has been carried through the 
late summer and fall months and will be continued throughout the 
following spring and summer. 

Ill this work it has been found that the tarnished plant-bug breeds 
iargelv upon various flowering weeds such as wild asters, daisies, and 
mare's tail {Erigeron canadensis). The tarnished ]dant-bug de]>osits 
its eggs in the blossoms of the host plant and not in the tissue of tm* 
lead's or stem:: These eggs hatch in from five to seven days and the 
in;>ect passes through five distinct nymphal stages in its deveIo]ynenl 
in the place of four, as other writers have maintained. The insect 
remains in each nymphal stage for about the same length of time and 
' ‘ 'midetes its growth in from thirty to thirty-five days. 

Discussion: P. J. Parrott — There occurs in New York a 
-pecies [Lygus inviius) Say which is during some seasons ejuite 
^-‘siructive to pears. In feeding on the fruit, the epidermis is 
•iptured by the proboscis and protruding granular areas form 
T)out the wounds. This species closely resembles pratensis and 

easily confused with it. In order to establish distinguishing 

aracters we have bred the two insects through their various 
stages. Both species have five nymphal instars* and can 
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easily be separated by certain characters which we hope lo 
explain later, I noted with much interest the remarks nn 
ovi position habits of pratensis, and I would also add that v:e 
have obtained the eggs of this species from ripe strawberries 
raspl>erries and blackberries, and for rearing the insect during 
its various nymph al stages we have found nothing more satis^ 
factory than the berries of these different fruits. 

Victor E, Shelf ordr Vniversiiy of Chicago: The Ontogeny of 
Elytral Pigmentation in Cicindela. 

The ijignient d(.‘volops in the form of a faint pattern, somewhat 
\‘ariable but with certain lighter areas occurring in the same general 
{iosilion in se\X‘ral species. These lighter areas lie between the trache.x 
and in certain transverse hands: their positions correspond to those' di 
coTtain wliite markings of Ethiopian and Oriental species. 

Discussion : Miss Annette Braun —The question was raised 
as to whether the position of the dark transverse bands on the 
elytra of Cicindela is determined by structural characters of the 
elytra, citing work on the ontogeny of wing pattern in certain 
moths where the position of the tip of the veins decides the 
j)osition of markings, the tip of the vein remaining unpigmented. 

V. E. Shelford. The dark cross bands which separate the 
spots are not correlated with any known elytral structures. 
There is no evidence of metamerism in the wing. The pigment 
develops throughout the elytron, the base does not appear 
oldest. 

N. L. Partridge, University of Illinois: The Tracheation oj 
the Pupal of some Saturnwis. 

A method of preparing permanent mounts of lepidopterous pupal 
wings was described, The pupal wings were removed in the customary 
manner and the specimens secured, floated upon dean water to straighten 
the u’ings and remove any dirt which might adhere to them. Then 
they were placed on a clean, untreated, glass slide, smoothed, and allowed 
to dry. without further treatment. The result was a transparent 
mount showing all the tracheoles as well as the tracheae. Some of the;^ 
mounts were used as lantern slides giving clear images on the screen. 

It was shown that a greater amount of variation was found in the 
pupal wings than in the adult wings. The homologies between the 
tracheae and veins of the sp^^cimens shown was indicated. 

L. B. Walton, Kenyon College: Studies on the Mouth-ports 
of Rhyparobia madericB {Blattidce) with a consideration of the 
Homologies extsttng between the Appendages of the Hexapoda> 

The question as to the homologies existing among the paired appeiri’ 
ages of the Hexapoda has received attention from various investiga' ors. 
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and in particular from Hansen. Heymons, Bomcr, Verln)eiT. and l-'sch- 
t-rich. none of whom however have processed far toward a saiisfac'tory 
^ohition of the problem. In general it has been accepted that the 
stijK's and mentum correspond to the thoracic and alxloininal eox;e 
while the maxillary and labial palpi were equivalent to the trechantei'. 
u inur, etc., or the functional leg. 

Studies on Rhyparobia maderice the giant cockroach " from Ikmama. 

] particularly of 10 mm. and 12 mm. embryos, as well as other investiga- 
tions in connection with the apixmdages of the Thysanura. make it 
evident that the typical appendage (mouth-parts, thoratie. alHlominal, 
caudal) of the Hexapoda consists of seven definite areas best repn-scnicd 
liy the maxillae with the galea, lacina, cctostipe,^ endostijte. eetocardo. 
endocardo. and palpus. Futhennore the palpus should be homologizod 
with the stylus of the thoracic and abdominal coxjc and not with the 
functional leg, inasmuch as both palpus and stylus are appendage's of 
liomodynamous areas (ectostijx, ectomentum, meron) while the leg is 
an appendage of the area (endocoxa) corresponding to the cndosti|>cs. 

The facts noted suggest the origin of the biramosc apjHmdagc of the 
Hexapoda directly from the parapodium of the Polychaeta, the noto- 
ix)dium and neuropodium arising in connection uith the dorsal and 
ventral bundles of set® and corresponding to the outer (cctal) and inner 
(ondal) groups of sclerites as outlined above. It would thus ajpjpear that 
the Arthropoda are a polyphylctic group, and that the relationship 
l) 0 twecn the appendages of the Hexapoda and Crustacea is a more 
remote one than generally accepted in connection with the studic's of 
Hansen and Bomer. 

The historical development of the problem as well as tlic j)resenta“ 
lien of the facts which would seem to' establish the views here advanced, 
will a[)pcar in the completed paper of which this is a partial summary. 

Discussion: W. A. Riley — I have been especially inter- 
ested to learn that Dr. Walton is swinging away from his earlier 
belief in the double nature of the insect segment. It has 
seemed to me that embryological data afforded no evidence in 
support of the theory though there are indications of the 
biramous nature of the appendages. The theory of the origin 
ot the insect appendages from the pleuropodes receives much 
additional support from the work here presented. 

The President announced the following committees: 

Committee on Resolutions — S. T. Hunter, W. A. Riley, and 
h. B. Walton. 

Committee on Nominations — Herbert Osborn, R. A. Cooley, and 
homelius Betten. 

Auditing Committee — P. J. Parrot, A. F. Burgess, and W. E. Britton. 

♦ “ecto ” and "endo” have been utilized in an attempt to 

'tablish a better nomenclature while minor changes have been made in the 
rmmology of older parts, e. g. "ectostipes " is a more cumbersome term than 
•^etostipe." 
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The Society then adjourned to meet at 2:00 p. m. when tht* 
following business was transacted and papers read: 

The Committee appointed to draft resolutions on the death 
of [)r. John Behrnhardt Smith presented their report. It was 
ordered accepted and j>nnted. 

James Zetek, Sanitary Commission Canal Zone: Determin- 
ing the oj Alosf/nitocs. 'Readby Title. 

IVilliam A. Riley, Cornell University: Some Sources of 
Laboratory Material for Work on the Relation of Insects to 
Disease. 

'rUe (hmaud for at least eleniCMitary courses on the relation of insects 
to disease brin^rs uj) th(‘ (|uestion as to available laboratory material. 
There is ('oni]}ara lively lit lie diflieulty in obtaining the parasitic mites, 
ticks, lice, hotise-flies, Tuosquitoes and fleas in their various stages, but 
it is usual iv assumed that most of the pathogenic Protozoa arc tropical 
sjjcties and that nothing can l)c substituted for them in laboratorv 
\v<irk. As a matter of fact, a number of insect -borne Protozoa and 
wonns occur in this ccnmtry and together with other blood parasites 
whose lil’e-histor>' is le.ss belter known, arc available for laboratory 
work. The s])ocics discussed were Trypanosoma lewisi a widely dis- 
Iriliutcd jiarasite ol lirown rats; Trypanosoma roiatorium from the frog; 
the related Conthidia trom the “shccji tick”; Herpetomonas from the 
houst'-flv; Monocystis from the seminal vesicles of the earth worm as 
imriH!iictf)ry to tiie study of the Hamosporidia; Lankeskrelia rananim 
Ilarmogn'g^trina sp.; Proicosonia, naiteridiim, Babesia kilaria in the 
idood of the ('row and Ifnglish sparrow, and Dipylidimn canimm, the 
douhlc-sporcd tape worm of dogs, cat.s, and man. 

Discussion: F. L. Washburn— It was asked whether Dr. 
Riley had ever lound acridids killed by the presence of an 
excessive number of gregarines. Being answered in the nega- 
tive. it was staterl that a party in western Oregon had recently 
written iiim ol the occurrence of large swarms of locusts in the 
Willamette valley which did not lay eggs, but perished in large 
numners and a microscopical examination disclosed a very 
large number of gregarines in each insect and the reproductive 
glands entirely disintegrated, 

T. II. 1 sou and S. B. Fracker, University of Illinois: The 
Homology of the Body Seke of Lepidopierous Larvee. 

I his paper eon.sisted (1) of a statement of the difficulties involved 
in homolugizing the body seta.' of these lar\'te, (2) of a consideration c' 
the serial homology of the scUe of the different segments and (3) of th. 
speeme homology in the larger groups. Greek letters were employed, 
to designate the seta? in order to obviate the confusion which has arise 
from the use of numbers in different ways by different authors. Th 
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pri)i borax of Hepialus was shown to represent the i^riiniiive :irra]ipv)))ent 
Ml' setre and was used as a type for detennining the iKnnoIoi^y of \hv set;e 
ml the different sej^ments. The authors had studied nian\' six'cies and 
eave figures of four: Hepialus lectus and H. humuli of the |iigala\ }\u u~ 
lianaphora the Tineidoc and Mamestra picta of the Noetuulie. 

i':ach of these was compared with the type, segment for stpmont. 'Phis 
is the first time the setae of the prothorax have been homulogized with 
those of the other segments. 

Discussion; W, A. Riley — I wish to speak in appreeiation 
of the important work which Mr. Tsou and Mr, Fracker have 
re])orted upon — work w^hich is especially difficult to ttresent in a 
non-technical manner. It is quite customary to ridit'ule work 
upon such a subject as the "hair of a caterpillar" and even 
some entomologists are inclined to question the itossilhliiy of 
homologizing such structures. Yet, as Professor Com stock 
sometimes says, "We read that the very hairs of our head are 
numbered, and in the case of lepidopterous larvte this may 
1)0 literally true". That certain hairs or groups of hairs may 
he persistent and may be homologizcd throughout a wide series 
of forms, is due to the fact that they possess inpxirtant sensory 
functions. Pioneer work in this country on the homologizing 
nf seta' was done by Dyer, and the late C. B. Simpson extended 
this by an important study which is deposited as a thesis in the 
('ornell University library. It is gratifying to see the work 
continued under Dr. MacGillivray who is l>est qualified to 
-u])ervise it. 

Anna IL Morgan, Mi. Holyoke College: Pggs and P^gg- 
Inying of May-flies. 

This study of May-fly eggs was uuKle to detc'emim* tlie relaliw' 
ircundity of different species. This led to the ^ludy of a srii-s ot 
' lahorate sculpturings found upon the chorion. In several s])eci('s iln; 
< horion bears long thread like extensions which lenninate in viscid 
^pIuTcs or disks. These seem to help buoy u]) tlie eggs. Threads two 
and three inches long were found. In nature these t hn-ads are prol)aI)ly 
‘•mangled in .sticks and vegetation and this y)revenis l \tv eggs Irom bc*ing 
' overed by silt. In the ovaries of half grown nyin|.)l)s these stmeturcs 
•a‘c wcll defined and are of aid in connecting u]) tlie life hislcwiis where 
■ - aring is impossible. 

Discussion: Philip P. Calvert — It was remarked that Miss 
Morgan's statements that Heptagenia inter punctcMa and IL 
'mlchella closely resembled each other as adults and lived in the 
ame situation as la.rvae and eggs might seem to indicate an 
xception to Jordan's law that the nearest related species are 
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always separated from each other by some kind of a barrier, 
but in view of the great differences in the eggs of the tw<> 
species, it might be doubtful whether these two species are 
really so closely related. It is therefore evidently necessary to 
know all the stages of two species before one can pronounce on 
their relationships and whether they do or do not contradict 
the law mentioned. 

It ^ 

Herbert Osborn, Ohio State b niversity: Notes on Cicadtd(c 
unih Especial Reference to the Ohio Species. 

C'icadas cnnsiitiiie a conspicuous element in an Insect fauna and their 
relalujn to x aried fon'si conditions was discussed especially for the species 
oceurrin^ in Ohio, d’he origin and function of the tympanal organs 
jireseiit jirolilcms for study and the suggestion is made that this struc- 
ture is j)rimarilv a s('('ondary sexual character functioning in sexual 
excitation ami only incidentally a sound producing organ. 

Frank E. Lutz, American Museum Natural History: On the 
Biology of Droso ph ila a mpelophila. 

This insect is remarkably useful in laboratory work since it can be 
k(‘pl going throughout the year on bananas as food and its short life- 
i'ycle (aljout ten days to two weeks) enables one to get a large number 
of generations. Si'xual difference characterizes the insect. Not only 
do the sexes difU'r in adult color and structure but they differ in the 
duration of the immature stages, in their reactions to light and the 
age at <leath. 

FL P. Felt, Stair EntGmohgist, New York: Observations on 
the Biology of a Blow Fly and a Flesh Fly. 

A sUtdy of Pf?()rmia regina Meign. and Sarcophaga georgina Wied. 
was undertaken jjrimarily for the purpose of obtaining data whiclt 
ct)uld be used as a basis for estimating the period a human body had 
lain exposed to the elements in midsummer. Our knowledge of these 
two si>ecies is summarized and original data arc given of the habits 
and (luraticm of the various stages under known climatic conditions. 
The egg of Phormia and the three larval stages and puparium of both 
speeios are described and a bibliography of each appended. 

The Society adjourned at 4:30 p. m., to meet Wednesday, 
January 1st, at 10:00 a. m. 

The annual business meeting of the Society was held upon 
reconvening and the following reports presented: 

The Secretary presented the following report for the Execu- 
tive Committee, which met at the Hotel Euclid, Tuesdav 
evening, December 31. 
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REPORT OF THE EXECUTIVE COMMITTEK, 

Your Secretary asks the privilege of departing from the cusUnu of 
former secretaries in reporting the various matters that ha\'e been 
submitted to the Executive Committee in the interim bet wcc'ii meetings. 
1'lie secretary feels that all these matters should be reporti'd’at tlte 
annual meeting of the Executive Committee and put on record in the 
j>n)eeedings of the Society. 

The following matters were considered during the year ID 1 2: 

1. The revision of By-Law No. t) as reported in ih(‘ Annals, Vol. 

V. p. S3. 

2. The appointment of Professor Herbert Osborn, the retiring 
President, as the second councilor of the Society to the American 
Association for the Advancement of Science, 

3. The following were named as delegates to the second [nterna- 
tional Congress of Entomologists, held at Oxford, England, August 
.VIO. 1912: 

Professor J. H. Comstock, Dr. Henr>^ Skinner. Dr, W, j. Holland, 
Professor V. L, Kellogg, Dr. Philip P. Calvert, Dr. L. 0. Howard, Dr. 
\V. M. Wheeler, Professor Herbert Osborn, Professor S. A. Forbes, 
and Professor J. G. Needham. 

4. The apointment of a committee of three to draft resolutions 
inviting the International Congress of Entomology to hold its next 
meeting, 1915, in America. The following were named: Professor 

S. A. Forbes, Chairman; Dr. Henry Skinner, and Professor J. H. Com- 
stock. The success attending the efforts of this committee are rc])orted 
i’.i another place. 

5. That there be printed at the head of the list of papers on the 
]jrogram for each annual meeting the following statement: Each 
patjer will he limited to fifteen minutes, second titles will be placed at 
tli(‘ end of the program and read in the order listed. 

epon an invitation from the Academy of Natural Sciences (;f Phila- 
delphia, the President named the following as delegates to the celebra- 
tion of the centenary anniversary of the academy: Professor John B. 
Smith, Dr. L. 0. Howard, Dr. E. P. Felt. Dr. W, E. Britton, and Dr, 

W. M. Wheelei. 

The following twenty-seven new members were elected by the 
Executive Committee, June 1,’1912: 

J. Lyonel King. H. R. Niswonger. James McDunnough, 

H. M. Parshly. C. L. Metcalf. Miss E. n. Faville. 

M. M. High. Prof. 0. W. Oestliind. X. L. Partridge. 

E. H. Strickland. P. W. Mason. Col. T. L. Casey. 

A. C. Burrill. ' J. C. Faure. S, C. Bishop. 

J. H. Paine, Harold Morrison. D b. Crawford. 

I). C, Mote. E. M. Schalck. E. C. Cotton. 

Prof. T. D. Jarvis. R, A. Grizzell. A. W, Baker. 

Lawson Caesar. Prof. R. W. Hegtier. A. B. Johnson. 

The following have died during the year; 

Dr. John B. Smith, Prof. G. W. Taylor. 

Prof. T. H. Montgomery, Jr. E. L. Jenne. 
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The following resignations were presented, accepted by thv 
Executive Committee, and the membership terminated: 

I’rnf, C. R. J(»lms<>n, R. J. Knuis. H. G. Smith. 

R. 1). K< iLh. Pn4. F. H. Shoemaker. E. S. Tucker. 


ti. t^haj'ncm. 


A list of twenty names of i)ersons who had been dropped for the 
non-jiayment of dues for two years or within one year of election to 
inemb(Tship, was i)rcscntcd and adopted. This is in accordance with 
Sections 7 and S of the Hy-Laws. 

The following twenty-four names were proposed for membership 
and ele(’te<l l)y the lT\ecutive CoinmiUee at its meeting last evening: 


(k i. Drake , 

r. Cn 

W. 1. Rliillips. 

W. ]• , 

.\. (). t'estai. 

C. E. 

.M. M, Wells. 

Marg: 

('. \V. (Vcrl. 

Ik W. 

C, W. I.niig. 

W, A 

R, W. Lcibv. 

l-k H. 

1). C. Bartk tt. 

(k R, 


ter. H. Fox. 

Viler. D. Milton Brumfiel. 

IiKni. J. J. Culver. 

•el Wasliington. C. H. Baldwin. 

...Sladi^n, P. S. Welch. 

.OSS, E. M. R. Lamkey. 

libson. R. H. Wilson, 

d illio. W. J. Kostir, 


The tnenil nTshi] > t )f I he society as given in the last volnmeof the Annals 
contains two honorar\' fellows. IFl fellows, and 350 members, or a total 
of 3fil. 'Phere is reported above the death of one fellow and three 
tneiiilH'rs. the resignatirai of se\'en members, and the dropping of 2(1 
otlii'i's. which reduces the roll to 35!). To this number should be added 
(he 27 members elected in June and the 24 elected at this mectini.!, 
wliieh makes the present total memi)ershi]) of the society 410. 


1 HI'ASI KKR's Ria'OKT. 


l a.-'h on ikposii ai tlir I'irsl .National Bank of Champaign, Illinois. 

Dtvvnihvr 1!). PHI , . . ^ g 

Lite Mcmlicrshiji dq.'ositcd in Rothschild Bros. Savings Bank of 

fthaca, .\rw ^■o^k, with intcrosi at 44 to May 3, 1912 lOT.S.'i 

( ^ash received iniin IIiThert Osborn, Managing Editor of the Annals, , . 428.3.’ 

('a>ll collected ,'is dueS 812, .jl) 


$1,904.49 


Life Mcinl'ership I'ees dep('sitcd in the ('itizens Savings and 

Cnist Co.. oL Ck vcIaiKi, Ohio 100.00 

(.ash on <Iep('sit in liie I'irst National Bank of Champaign, 

llhnois, Deeembcr 9. 1912 40.87 


— S2,01o.3'i 

It the cash balance for 1 B12 is compared with that of 1911, it might 
sec'in that the financial condition of the society was not very good. The 
finiiiieial conditions on the contrary arc tho best for any year of which 
yiMir treasurer lias made any study of the accounts. lie has paid for 
.Six nui tillers ot the Annals in addition to handling the expense of mailing 
ccrtificalos of mcmltersh.ip. Certificates have been sent to all persoT> 
mcluvlcd on the mcnribcrship roll ol the society and if there are any wh- ' 
ha\c not received a certificate, the secretary should be notified. Tlv* 
iHT. exiicnse cM' issuing the six above mentioned numbers of the AnnaA 
alone was 81731.93, The only outstanding account is for the Decen - 
ber Annals, wliich had not been issued when the Treasurer’s accouiV- 
were closed. 
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The Executive Committee apointed the Secret ary-Troasurer and 
lYufcssor J. H. Comstock at the Washiii^non mcetin^^ a ctimniiuee to 
deposit the foes of life members in a bank that they shoukl consider safe 
at a good rate of interest. After considerable eorres]>oiKlcn('e the 
Citizens Savings and Trust Company of Cleveland, Ohio, was selecud 
aj]d the funds deposited there May 3. 1912. where they will draw fmir 
;H'r cent interest. 

The followng amendment to the Constitution submitted at the 
Bo.ston meeting and voted upon at the Washington meeting was ndernal 
liack to the Executive Committee by the latter meeling for further 
consideration : 

Article TVb Section 3. The President sliall represent the Society npun iIm* 
rouneil of the American Association for tlie Advancement of Scirm’c until svieh 
time as the Society shall be qualified for re])resentution \>y two couiu-iIlr>rs. in 
wliieh ease the second councillor shall elected frttni the fellows lyv the Km'cu- 
tive Committee. 

To be amended to read : 

Sections. Councillors to the .American Association. The I’resideiit and 
'■hv preceding Past-President shall represent the Soeiely upon i,h(‘ (.'oiuieil of tin- 
American Association for the Advancement of Science. 

The Executive Committee would recommend the following 
amendment: 

Section o. Councillors to the American Association: 'The ITesidanl .and 
':'.e preceding Past-President shall represent ihi' Society upon the council of ihe 
.\m>riean Association of the Advancement of Science. In cas<> rif the death or 
r; dgnution of either or lioth councillors, the vacancy shall he lilh'tl [>y tin- Kxecu- 
' Committee. 

The Executive Committee took the following action : It was mox tal 
that the President and the itrcceding Past-Presidertt should r(‘pn'S(^nt 
the Society upon the (Muncil of the. American Association for the 
Ailvanccment of Science during the year 1913. 

Mr, Edward P. VanDtizcc, Librarian of tlic (Irf^svciior Pttblic 
Lilirary, BufTalo, New York, who has made a siiccial study of the 
Hemipicra. was by a unanimous vote of the Executive Conimitiee 
elected a fellow of the society. 

The following amendments and additions to the cunstitU' 
tion are recommended: 

Article V. Section :i. Election of Officers— All otliccrs diidl he elected hy 
odnL at the annual meeting for the term of one year anil shall he ehgihh* for 
- -vdcction. Their term of office shall commence with the first rif June following 
eir election. 

To be amended to read as follows: 

Article V. Section 3. Election of OfF.cers — All officers shall ho eloclod l»y 
■ hot at the annual meeting for the term of one year and shall he eligible f'>r 
election. 

The following additional article to the Constitution, dealing with 
V publication and management of the Annals, to be number VH and 
• piresent article of that number, to be numbered VIII : 
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article VII. 

SKIKIS 1. I-ul.l.c:aUon-Th<; official publication of the Society shall 1,,- 
kncpwn as the Annals of the Entomological Society of America. Each volt.n., 
shall consist of four quarterly fascicles anil the first fascicle, of each volume sh.al, 

contain the procecJinp^i^^^^^^^^^ shall be under the charge of .an 

K'litoriarBoaril consislinK of ten members, one of whom sli^l be Managing Editi.i 
■nl! M^^nag.ng E'litnr and his as.sociatcs shall he responsible for the selection ..t 

the niatcriaUo ^ Board-Thc members of tte Editorial Boar.! 

shall be electcl bv the Executive Committee. Each member of this boani, 
ex . ,1 he Managing Editor, sh.ill serve for three years or until his successor ha.. 

be d a ted irL me, libers retiring annually. 

Sr V Report Managing Editor-Thc .\tan.aging Editor sMl present a 
reinrt .at eaeh annual meeting to the Executive Committee and the accounts of 
his (iflit'c shall bv rvjiortvd upon liy Lhv Auditing Committee. 

Thv It xeciitivu Committee took the followdng action regarding the 
mailing of the Annals, this action is to be printed on page three of the 
(“()ver of each number of the magazine: 

The Manmiinii EdiUir is provided with the most recent address of all mem^bers 
on reeonl in the. Seerctarv's office fur mailing the numbers of the Annals and hero 
after members eonijilain'ing of the non-receipt of nurnbers must present their 
conipluint to the Secretary within four months from the date of the mailing ot 
the issue. After that time the nuinliers will be furnished only at the reguUir 
puMislied rate. 

The Seerelarv reported the receipt from Jas. A. Barr, Manager ot 
Oinventions for the Panama-Pacific Universal Exposition of an em- 
l;()ssod invitation is^sued by the president and directors of the Exposition, 
inviting the societv to hold its meeting for 1915. on the Pacific coast. 
This meeting is io be held cither in the Auditorium provided by the 
Ivxposition and located about half a mile from the Exposition entrance 
or at the University of California or at Stanford University. The Execu- 
tive Committee offers the follotving recommendation; Tto the 
Exeaitivc Committee recommend to the Society that a special com- 
mittee ot five be appointed, to include two Pacific coast members, t( 
consider and report at the next annual meeting concerning the desire 
biJil V of holding n meeting in San Francisco in the summer of 1 915. 

On motion, the report of the Executive Committee was 


adopted. 

The President named the following committee to consider 
the desirability of holding a meeting in San Francisco in 1915: 
E. P. Felt, New York State Entomologist, Albany, N. Y., 
Chairman; Vernon L. Kellogg, Stanford University, California, 
A. J. Cook, Horticultural Commission, Sacramento, California; 
W. M. Wheeler, Harvard University, Cambridge, Mass.; 
T. D. A. Cockerell, University of Colorado, Boulder, Colorado. 

^The committee appointed to draft resolutions on th® 
death of Dr. Thomas Harison Montgomery, Jr., presented their 
report. It was ordered accepted and printed. 
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The following reports were presented : 

REPORT OF THE MANAGING EDITOR OF THE ANNALS. 

The report upon the progress of the Annals for the year 1912 might 
follow very closely the statement for the year previous l)ut I feel that* 
\ve arc warranted in counting the past year as one of e\en more soliil 
growth and that we may look ^Yith still greater confidence to future 
improvement. 

In the matter of financial support there has been a distinct gain and 
the receipts of the editor which show a total of $55i ..>;i of wliieh Sl9d. 9) 
wore for subscriptions, $170. oo for back volumes sold and §1N1.5S for 
reprints, etc., from authors indicates what may be expected as i)raeti(‘- 
ally }x?nnancnt revenue though we may not be equally successful e\‘ery 
year in sale of back volumes. 

The editor’s expenses have been $(>d.05 for engravings, $iir).20 for 
lalx>r and stenographic service, $24.93 for express and postage, and 
S42<S.35 has been turned over to the treasurer. 

In this connection it may be mentioned that a little effort by mem- 
bers in helping to place sets of the back volumes in libraries not yet 
sujjplied will assist materially in increasing income and gi^’ing supix)rt 
to enlargement and improvement. 1 am sure that such effort was 
helpful in the past year. 

While we have not published quite as many ]:)ages of matter as for 
1911 the volume uHll reach over 451) pages and includes a cred- 
itable series of papers. The editor has in hand matter enough to 
liractically fill a good March number and other desirable papers in 
sight. This with the prospect of a somewhat larger fund to devote to 
printing the coming year assures us I believe an excellent volume for 
1013. 

The Managing Editor desires to take this op])ortunity to express 
his gratitude for the many important aids rendered liy the members of 
the Editorial Board in securing desirable contributions. Be is especially 
indebted to Professors Folsom and MacGillivray for assistance in the 
issuing of the vSeptember number. 

He appredates particularly the cordial and hearty cooperation 
which has marked the relation of the members of the .society to thi.s 
enterprise. Respectfully submitted, 

Herbert Osborn, 
}[aftag}ng Editor. 

REPORT OF THE AUDITING COMMITTEE. 

We, the undersigned, have this day examined the accounts of 
Mexander D. MacGillivray, Treasurer and Secretary of the Entomolog- 
'Cal Society of America for the year ending December 10, 1912, compared 
he vouchers therewith and found the same correct and properly cast. 

Signed P. J. Parrott, 

A. F. Burgess, 

W. E. Britton. 
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RK]>(>KT OF THK COMMITTRK OX XOMEXCLATURE. 

Your ('ommitlGt* on NoincncUiUirc h^ls to report that no question ^ 
have l)eeii suhmilted to it for consideration durin^^ the past year. 

The discussion (4 the idea of nomina nmservafida has been much in 
rvi<lcnee of late and tlu‘ menVoers of the committee have very dedd( d 
iHTsonal opinions upon that subieel. They realize, however, that an;; 
expression of the ir oi>inion as a ( ommittee would have no more wei^du 
than the sum total their indnidual views, and therefore do n(.!i 
iiresenl any ncomniendation on the subject. Attention should he 
called to the iJfmit. howewT, that in the numerous lists of work(T> 
tful)lishc‘<l, wh(t have expressed themselves on the subject, many an- 
mori)h(doitlsts onh' secfinrlarily interested in questions of nomenclature, 
and rarely doin^ aiuthin^ themselves in this subject. It would seem 
that the opinions of this class .should hardly bc_given equal weight with 
lhos(‘ offered by persons constantly engaged in systematic work and 
who au' ihert‘fon‘ much more familiar with the difficulties constantly 
jiresc'nting lln'tnselves undiT either method. 

It ma\' also be appro] 3 riate here to call attention to earlier proposals 
nearlv fort\' years ago, for the establishment of nomina conservandu 
which w(‘re favorably reeei\'cd at first, and to some extent adopted for 
a few years, hut generally aliandoned alter a time. (Rules of Nomen- 
clature as authorized to be published by the Entomological Club, 
A A. A. S.. Julv. 1S77). 

Your commilU'c is inclined to regard the International Code as 
the onc' to acccjit in all cases, representing as it appears to, the formu- 
lated opinions of the largest body of scientific zoological Avorkers in the 
world, and therefore presenting the largest number of supporters, to 
serve as a nucleus around Avhich scientific opinion at large should 
concentrate and cr\'stallize. They regret, however, that recent inler- 
Ijretations of the code scxim to imply that a generic name accompanied 
by more or loss of a description, but without reference either by name, 
figure, description or otherwise to any described and named species of 
animal, should be held as valid. They do not feel that this is any real 
use of a binomial nomenclature, and would welcome a ruling that an>' 
gt nerie name to be applicable to any animal must be published in con- 
nection with some described or otherwise clearly indicated species, and 
tliat all generic names not so published should be regarded as 
/n)?j/faa nuda. Signed, 

H. T. Fernald, 

E. P. Felt, 

T, D. A. Cockerell. 

The report of the Committee on Nomenclature was accepted 
and ordered printed. 

Tlie folloAving motion presented by Philip P* Calvert and 
seconded by F. L. Washburn was presented : 

Moved that it is the sense of this meeting of the Entomolog' 
ical Society of America that the use of the International Code 
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r.t Nomenclature be recommended for the use of Enioiuuluj^isis 
generally. Carried. 

The following report, of the delegates to the IntonKitional 
("ongress, in attendance at the Cleveland meeting, was jn-e- 
vv'Uted: 

RKPORT of DFXEGATKS to the INTKUXATKiNAI, eoNT.KM SS 
OF ENTOMOLOGY, AT OXFORD. ENGLAND. 

While no official report has been called for troni tlu' (Uhgait’s nf ilu' 
Socieiy, and while from the fact that thc' delegate represrimnioii was 
not |)rovulod for at thc Congress, such report may l)e unncc{‘ssary. ii 
Mvins that some statcTuent as to thc work accum|)lisht‘d and seopr of 
the C'ongress may be in order. 

Thc delegates can all report a very enjoyable occasion with <lcliglU' 
fill uiiportunities for acciuaintance with Entomologists from various 
vountrics who were at thc Second Iniernational C'ongress. d'hov can 
also rejiort with much appreciation the advantages of the ])laci' of meei- 
ing, and the enthusiasm with which t.he Congress was entertained by 
the local Entomologists. 

In the vanous sectional meetings there were prcsenleil a large 
numlxT of creditable papers and these provoked iirofilablc discussions, 
d'he sections in Taxonomy and Economic Entoniolog}' were jjariieu- 
kirlv well attended and successful. The questions u]ji(.>n nomcnclalun' 
introduced by the resolution from thc Entomological Society of London, 
were the subject of much discussion, and resulted in tlie | )ro^ds^on for an 
iniernational committee to consider thc particulars of nomi'iicialure, 
d'he details for this arrangement will- doubtless in time come to the 
Society wdth a request for the designation of a member of the Society to 
serve on such committee. 

The constitution of the Congress ajjpears to your dcEgates to be 
faulty in that it does not provide delegate reprc'sentaiion from ihe 
<lirferont countries or from National Societies, and until such provision 
IS made it appears to us that the results of action in thc Congress must 
lad to secure any general acceptance. 

The Congress, as at present constituted, is composed sim])ly of 
inemlaers who may pay the fee, and such nicmhcrshi]i is (ipcn to all 
I'ersons whether entomologists or not, so it follows that any individual 
'Ul.tscribing the membership fee has just as much weight in voting as a 
delegate or representative from a country, representing hundreils 
-‘‘ciety members. Further, thc constitution of the Executive 
‘ "mmittee, which seems not to be subject to election l>y the Congress 
■G large, as well as the election of officers and decision as if> place of 
■’Kcting, are entirely in the hands of the Executive OmnniUec of 
■ 'Ur members. 

While the arrangement for the committee on ncanendaturo ma>’ 
"ove successful, there are certainly many other questions of inlcrna- 

•nal importance, which should be considered by such a ^Congress, 

■d we believe that it should be urged upon thc Executi\'e Committee 
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that some provision be made for delegate representation from differei t 
countries, and from di^erent Entomological Societies, and that 
definite constitution be prepared and submitted to Entomologit ,! 
Societies of different countries, with carefully prepared plans for tlv. 
election of ofTiccrs, the fonnation of the Executive Committee and 
other details of organization not yet iJrovided for. 

As delegates we wish to emphasize the value of the social features 
of the Congress, and to express the belief that such meetings will be <>[' 
great ultimate advantage to entomological science in bringMg togethi r 
the entomological workers of different countries. We wish also tu 
express our ajjprcciation of the cordiality of the local representatives. 

In acconiancc with directions from the Society we presented the 
invitation to the Ongre-ss to meet in America for its next session, bin 
the question (.>f ])lace of meeting, had evidently been determined by the 
I'^xccutive Committee, and while our presentation of the case was listened 
to, there was e\dd(>ntly no chance to secure a favorable dei^onfor Uk* 
next Congress, We were assured, however, that the Congress would hope 
to meet in America in the near future, and it seemed well understood 
that an invitation to meet in America in 1918, would receive cordial 
resi)onse and favorable action. 

The next Congress is to be held in Vienna in 1915, under the presi- 
dency of Dr. Handlirsch, 

Signed Herbert Osborn, Stephen A, forbes, 

Philip P. Calvert, L. 0. Howard. 

REPORT OF committee ON NOMINATIONS. 

Your committee begs leave to report the following names as nom- 
inees for the rcs])cctivc offices for 1913 1 

OFFKERS. 

Prositlcnt: C, J. S. Bclhunt*, Ontario Agricultural College, Guelph, Ontariu, 

First Vice-Pri'si<k>nt: Philip P. Calvert, University of Pennsylvania, 
Philadelphia, Pennsylvania. 

Second Vice-President: William M. Marshall, University of Wisconsin. 
Mrulison, Wisconsin. 

Secretary-Treasurer; Alexander D. MacGillivray, University of Illinois. 
Urhana, Illinois. 

.\DDITIOS,AL MEMBERS OF EXECUTIVE COMMITTEE. 

Herbert Osborn, (.Ihio State University, Columbus, Ohio. 

C. P. Gillette, Colorado Agricultural Experiment Station, Fort Collins, 
Colorad.>. 

b. Kellogg, Lelancl Stanford Jr.~ University, Stanford University, 

California. 

James G. Needham, Cornell University, Ithaca, New York, 

C. T. Brues, Harvard University, Cambridge, Massachusetts. 

Nathan Banks, United States National Museum, Washington, D. C. 

MEMBER OF COMMITTEE OX NOMENCLATURE. 

E. P. Felt, New Vork State Entomologist, Albany, New York. 

(Signed) Herbert Osborn. 
R. A. Cooley, 
Cornelius Bettes 
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On motion, the secretary was instructed to c:ist a sin;,do 
jwillot for the officers named. They were declared electcal. 

REPORT OF THE COMMITTEE ON RESOCLTIONS, 

Resolved, That we express to the autliorities of the W'l-sU'm kfsrrvc 
Tniversity and of the Normal School our ikvp appivciatiun of tho 
a«»urtesics extended this society; 

Resolved, That the thanks of this Society he extended Id Mr. k. 11. 
hdwards for his generous assistance in arranging rooms fnr lair nse at 
t!ie NOmial School as well as his ]>ersonal hel]) toward tlu‘ snetass 
< il‘ this meeting; 

Resolved, That we commend the Ifditonal -\ranagem('m tif I he Annals 
of this Society and hereby recognize the valne of Pntlissor ()s]«.rn's 
jXiinstaking work in furthering the interests of this publication. 

_ Signed S. |. Hextkr, 

W. A. Rh.ky, 

L. B. Wai.ton. 

On motion the report was adopted. 

Upon the recommendation of the (Amuniltee on kesolu- 
tions of and by action of the Society at the Washington meeting, 
the following committee on types was appointed. Tlieir 
report follows; 

REPORT OF THE COMMITTEE ON ENTOMOLOICC.AE TYPES. 

Vour Committee, appointed to report on linlnmological TyiX’s, 
Mihmits the following: 

Location of Types. According to reports kindly furnished l)y the 
Directors or Curators, some of the larger museums of tin's country 
contain types as follows: 

U. vS. National Aluseum. About 10, 000. 

Museum of Comparative Zoology. Over 10, 000, 

Philadcipluci Academy and American iriilomnlogieal Sucartv. 
Aljout 7,100. 

_Dr. Skinner states that this includes only IiololypC's and lcctoiy|)c‘s. 
It is believed that the combined Philadelphia collections probably 
ointain 3o,00() “types”, counting all the cotypical, paratv])ical and 
kvpical specimens. 

Carnegie Museum, including Dr. Holland's collect {f>n (on deposit). 
-\!K:)ut 4,000. 

The number owned by the Boston Society of Natural History 
■■e\x‘ral hundreds, at least), American Museum of Natural History and 
duseurn of the Brooklyn Institute cannot be given at the present 
:smicnt, but will be ascertained later, A list of the types of insects, 
'her than Lepidoptera and Formicoidca, in the American Museum 

just been published (Bull. Amer. Mus. Nat. Hi:st. XXXI, pp. 

A'liiwaukee Public Museum has 71 types. Doubtless 
■ ne British Museum has more insect types than any other museum in 



146 


Annals Entomological Society of America [Vol. Vl, 


the world, but there; is no calaloj,aic and the number is not known, eve i 
approximately. The New York State Museum at Albany possesses a 
large numl>er of types unrler the care of the State Entomologist. A 
aitaloguc: was jmblished in x\. Y, Museum Bulletin 141 (1909) pp 
119 -122, but Dr. Felt infonns me that probably about 700 Cecido- 
myiid.'e are to be adfled. Stanford Uni\XTsity has about 500 typos, 
the majority Mallophaga.* 

There art; souk; v('ry large piM'atc colleetions, such as those of Dr, 
William Barnes at Decaliir, Illinois, {S90 types), Dr. Nathan Banks at 
East Falls Church, Va,, (about 1500 types and about 3tW) cotypes or 
paralypes) and (AT 1'lios. !>. (,'asey. In the above estimates cotypes 
or paratypes are in ta^arly exaTv casc' reckoned as types. 

Opinions on the Location of Types. Wc have sought to ascertain 
the opinions of rei>r{'st;ntativc entomol;)gists regarding the location of 
types, and cite tlie following as examples: 

“Wc believe that privately owned types should eventually go to 
some good museum.” — If. Skinner. 

“ I consider it unwise to make any suggestion as to restricting types 
to certain institutions.” S. Ifenshaw. 

” I Ix'licvc that it should l)(‘ the policy of authors to place their types 
wlicre they will be cared for in the future.” — W. J. Holland. (See also 
The ('< mservation of Types, First International Entomological Congress, 
odd, where six museums arc named as the only ones in the United 
States to which tvjies should be consigned). 

”1 do not believe that types .should remain permanently in private 
collections. ” -W. M, Wheeler. 

” I do not Sec how an>' fixed mlcs regarding the distribution of types 
can be made, nor can we prohibit them from being private property. 
With niaiiy a zoologist his ctdlcction and books are his only assets, and 
whik' lie is working they are probably d{jing as much good in his own 
collection as in a public museum, AVhen I am througdi with my col- 
lection I want it lo go into the hands of a dipterist. ” — C W. Johnson. 

“It Would be of course a very good thing to have the types in a 
limited number of imblic institutions, or still better in one only, but 1 
am afraitl this ideal condition will ne\^er be reached. In regard to a 
privately owned tyjxe I am of the opinicni that as .soon as a new species 
is described the l>‘po becomes public ]>roperty, and the author, if he 
keeps it in his own collection, should lake great pains to keep the type 
safe and in goo<i condition, and pro\ade 'sooner or later for a resting 
place ill a piildic institution. ” — Chas, SchaglTcr. 

‘‘fVrsonally 1 aiii iTiclincd to the \dew, that types ought to lie 
restricted to as few institutions as possible. As to the number of tho.se, 
or how they shoulil be selected, I have no opinion. ” — S. Graenicher. 

“We deposit all particularly perishable types (such as pinnol 
insects) in the U. S. National Museum.” — A. G. Ruthven, Head 
Curator, University of Michigan Museum. 

* Since the report was read, the University of Kansas has reported the p' * 
session of 897 types and 36 cotj^es, etc. The University of Kansas does not Ic i 
types. 
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“It seems to me that the committee ouj^ht to stmnj^Iy the 
(lesipiation of only one specimen as type, and tiiat all sneli types should 
(K.* put in institutions easy of access, havinj; lire-prc'iot buildings and 
careful curators.” — F. E. Lutz, American Museum of Xalural History, 

“I think that insect types outtht to be especially available. to th(‘ 
men most active in workin^^ wath the ^roipis re|)resciiLed by theiii. If 
these men are in or near the j^reater inuscums, then the lypis should be 
ill these museums. My belief is that the types should be wlua’e they 
can l)e and will be most effectively used. ” — \b L. Kelloyy. 

“Respecting types in general, I believe that they should be most 
carefully cherished and available for study by any eompeieut parly, 
d'ho ideal arrangement would be to deposit all such l\'pes at sniru‘ 
central point, for examt)le, the National Mustaini, 1ml as matters are 
now I fear this is impractical. Lveii were I [jcrsuiially willing to (le]Josit 
all my types in the National Museum, [ do not belicA e that the (tarties 
responsible for the integrity of the Museum and its eolleetioiis would 
for a moment consider such a ])ru])ositiom In any event, 1 should not 
care to part w-ith types until certain tluit my studies in the grou]) were 
completed. You can readily understand that in many cases it would be 
extremely difficult to fix any such date. It seems to me very desirable 
to segregate, so far as practical, tlio ty])es of any one group; fcjr example, 
the type of a single species of Colcoplera might iiuich better be di'positod 
in a large collection where there numerous t\pes of alliwl forms, 
than retained in some other collection possibly ecpially extensive, with 
practically no other type material in tliat onler. My reason for sug- 
gesling this is that it is so easy by scattering types in witlely sejjarated 
groups for them to be lost unless they are in sinue c<->IIection kmnvn to I^e 
valuable because of the large amount of such matt-rial it may eoiUain. 
it should at least be ]jossiblc to deposit ecr-types with workers in special 
groups or in our larger collections, for exami)lc, lliose the National 
Museum.’’ — E. P. Felt. 

“In general I do not approve of types being held by private intiivitl- 
uals where the collection is not properly looked aftt^r and liable to 
destruction at any time (vide the French collect ion, which is now 
tolally destroyed by Dennestes, types and all). Of ctnvrsc in 1 )r. Barnes’ 
ease it is different, llis collection has assumed museum jjroportions 
just as the Walsingham collection in Ivngland. “ }. McOumiough. 

Location of Types in the Collections, lu nearly all colleclious, so 
iar as we have ascertained, the tyi)cs arc i)Uicc(l in the systematic series. 
At the British Museum certain special collections, as the Hanks collec- 
tion (types of Fabricius) and the Wollaston collection (Coleoptera from 
the Atlantic Islands) are kept separate; while other tyiK‘S are in the 
accession drawers or in special cabinets, awaiting the rearrangement of 
die groups to which they belong. At the Museum of the University 
oi Michigan aU types (including cotypes and paralypes) are kept 
together in a fire-proof case on the first floor of the building. They arc, 
however, not very numerous. At the Carnegie Museum the Ulke 
rillection of Coleoptera remains m the boxes exactly as rcc(hved from 
dr. Ulkc, and the Smith collection of Brazilian bees studied by Cock^^rcll 
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is :xhii still as received from that author. At the Museum of Compar;!- 
tive Zo<doKy sijine recent accessii^ns have not yet been placed in thi 
series. 

It is tile nearly universal ])olic\' not to separate the types from thr 
rest of the collection. 

Labelling of Types. Ii is usual to label the tyijos, and in no case is 
it ih<‘ re^uilar poli<'v not to do so. In some of the older collections the 
lyiJcs arc not, or nol all marked. In several instances the labelling of 
tile IvjK-s has Ix'cn done by curators after the collections had passed oin 
of the hands of the dt'S{Tii)ers. This has of course been necessary, bin 
it has not alwavs \nvn carefully done, and we know of cases, in large 
museums, when' soa'alli'd L>]»e.s are either not of the same species, or 
from the sanu' locality, as the sjiecimcns originally described under 
the name. 

Ki'd is tile favuriU' eolor for ly|)C labels, but great diversity prevails. 
Some museums have diiTerent labels for ty])es, cotypes, etc. A sheet 
of ly])e-labels is aj)|>(.'nd(’d for iiisi)eetiun at the meeting. The U'. S. 
National Museum has spieial red laliels for slides and alcohoUe 
S]K‘eimens. 

Catalogues of Types. Some institutions, as the American Museum 
of Natural History and the New York State Museum, have published 
partial or enmplt.'U' ealalogues of their Ly])es. In many, such as the 
U. S. National .Musi-um, a manusi'ripl catalogue is kept, and each type 
reeeixes a number. Some institutions have no catalogues; several 
report one in jirogress. At the British Museum the types are not 
ealalogued, {'.\eept in the pu])lished ealalogues of the Museum, such as 
that of Sir (k lu llamjjson, wliich will when complete cite all the 
t vjies !>i ii'iollis. 

Loaning Types, '['he fe,llowing replies have been received in answer 
to our (]ueslions ; 

“it has never lieon legal fur a type to leave the building, and the 
rule has been invariably enforced.’ (k Meadi'-Waldo, British Museum. 

“Ri'eenily the nile against the loaning of holotypcs has been 
enforced, ('otypes or ])araly]}es are loaned wlien we have the type or 
t)thers of the same sort, If. however, the colype or paratype is the only 
type s]ieeimen we have it is treateil as a holotype, i, e,, not loaned.’'- ' 
J. (k th’awford,, U. S. National Museum. 

rile .Vmcrii'an Ihilomological Society does not loan unique types. " 
The Philidelplua Academ\- treats each ease on its merits. — H. Skinner. 

“All M. (k Z. rules are elastic, Imt we do not loan types except there 
is es]H'eial reason tor so doing.” — S. Henshaw, Museum of Comparative 
Zoology. 

“ The Society has loaned types; ivhethcr it u411 continue to do so is :i 
questiim.’ ■ f.k \\k Johnson. Boston Society of Natural History, 

“ IJiere is a nde against sendmg tyiies out of the Museum, though 
the Director lias loaned his ])rii’ate types. ” Hugo Kahl, Cameg'^ 
Museum. 

‘‘It is against our rules to loar; t^^pes. ” — C. Schaeffer, Museum of 
Brooklyn Institute. 
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“ \Vc do not make a practice of loanin^^ type maurial ' E. iV !\ h , 
New York State Museum. 

“We do not loan holotypes. We do loan c'oiype.N and narai vr,rs, ’* 

V. L. Kellogg. Stanford University. 

“We have a rule against loaning typ(‘s, W'lien. ho\w\v]\ all ihr 
tnllowing conditions exist we do occasionally siaid them dih. Tlu' 
borrower must be a trustworthy man who eannoi eonvenienlly got lu 
Ni‘\v York, 'rhe specimens iniist be of such a eliaraeier that they 
votuld not be likely to be injured in transportation, and there musi be a 
>eries. all of which are (Usignated “ly])e'’ l)y the autlior. Tlu- latter 
x'.'nis to be a l)ad practice, but when there is sueh a sorirr. and the oihrr 
etnuiilions are met we have oeeasionaliy mnl out one or two speeimm-, ” 
1'. IT Lutz, American Museum of Xatiiral llistorw 

“I think the question of loaning types is a deheate <nio. 1 bolievc 
tn institutions loaning them to llunarnghly acerediteil prrsons and under 
MTV Stringent eonditic:ns.’'- W. M. Wheeler. 

The ^Iilwankee Public Museum luis \\u rules govorning the loan 
oi iyj)es. 

Fireproof Buildings. lilx|>ork'nee has shown that so-called lirenroof 
hnildings arc scunclimes destroyed l)y lire, Nevertheless, tlir tollownig 
ialonnation is of value. The new Naiioiial Mnseiini “is absohuelx' 
fireproof, the only wood in construction lieing a skin (ficr on the to]) 
Hnor and wooden window ca.sing on this same floor. The door^ are of 
.Orel. The only thing lltal would Imiai is the exhilms. ;ind, in llie ease 
of insects, we store them in steel c'ases. making it impossibk tor ilu in to 
cat ell (ire if an vllung exposed should liiini." It -shoiad In- said. ho\vc\'er, 
i!m' verv large alcoholic eollcclions are ke])l m ihv- bas<'in( ul. At the 
britidi Museum the collections f)f fisltes and iv-ptlles a-xcejn tlie luiblic 
•.Ainbils) arc in a separate building, on m eouni of the danger troni lire. 
It is hardly conceivable that a fire among tin- alcoholics m the bii.><-!aeni 
• it the U, S. Museum would effect the in.seets. wir'eli are < m an up] ici- flo( >v. 

The American .Museum of Natural llisior's is as tajiojih-n lv fiia-- 
; iro(»! as it is possilile to be made. ” 

“The eolleetions (of the Nknv York Stau- Museum) at tla* ])res,-ni 
Mine aix- not in a tire]jroof buihling, though wi- expect to :no\e widtin 
■ i lew months into a thoroughly modern lirejiroof ^lTuetu^'. ’’ 

“'File Museum of the Brooklyn Institute is considereil firein-tto).’’ 

' ‘ The Carnegie Museum building is firetjroof.^' 

The Museum of Comparative Zoologv building was eonsitiered 
fin ])root wlieii examined l)y insurance cx])cns. 

I'hc Philadelphia Academy building “is built ol brick, steel and 
concrete; the upright steel girders are covered with terra cotta and then 
‘ymented. The main rooms and floors arc all se])arat('d by automatic 
-re doors. The floois arc concrete with no wood, “ 
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RKCOMMKXDATJO.NS. 

Location of Types. Ii is necessary for the proj^rcss of entotTio]()”\ 
that sjx'cialisls should frequentl>' have in their possession collect ian> 
containing man>^ types, and experience shows that so lon^^ as thes(' 
collections are in use* the Lyjx's are reasonaldy safe and well cared for. 
t'ltiinalel\\ however, these types should find a place in some large 
public museum, where Lhe\' will }>e pa^served for the use of posterity. 
If entomologists are oxi)ected to make arrangements looking toward th(‘ 
placing of their types in public museums. thc>' ha\'c the right to demand 
that these mn scums shall l)e made fully competent to take care of them. 
Not only must the buildings be ])ractically fireproof, and the cabinets 
adeciualc*. but there must lx‘ a staff large enough to take care of th(‘ 
specimens and kc'cp them in order. T\’]k's should never be deposited 
where a continuous succession of competent curators (entomologists) 
canitoi be depettded upon. 

Location of Cotypes and Paratypes. New species of insects are 
frequently ilescrilx'd from considerable scries of specimens, designated 
a)ty[H’S or jjaraty[;es. Authors would prol)ably be* glad to distribute 
some of these among the princi])al museums or collections, if convenicnl 
arrangomenl.s existed for doing so. Such distribution would greatly 
facilitate entomological \\^ork, and we suggest the desirability of con- 
sidering whether some distributing center cannot Ix' organized. 

Location of Types in Collections. Wc believe that types are best 
ke|>t in the SN'stcmatic' series, where they can readily be found and 
cc^mpared with their allies. 

Labelling of Types. It is liighly desirable that uniform labels 
should be ustxl for types. Among tho.se- submitted for examination, 
the circular lalxds with coloreil margins, from the British Museum, seem 
to have a sufficient degree of distinctness to enable them to be readily 
seen, wnthout the rather ofTensi\'C conspicuousness of some other labels. 
There should, howeveT, be a place for the txqx number. 

Cataloguing Types. lA’crx’ museum should catalogue its tyi>cs, 
giving e'ach a number. It is very desirable to publish the catalogue, 
with sup]>le'menis from timc‘ to time. We also suggest that lists of the 
t>'pe.'N received during the year would be useful additions to museum 
ret>orts. and might well replace some of the worthless information 
which these usualK' contain. 

Loaning Types. We arc of the opinion that holotypes, or specimens 
designated as the type should under no circumstances be loaned; bui 
cot>']K' ur paratyjx* material should be loaned under proper restrictions. 

Permanent Committee. We suggest that the type committee be 
ntadc [)ennanent. with changing membership, like the committee on 
nomenclature, and that its momlxrs be requested to examine and repori 
on mu.soums and collections as opportunity offers. 

Signed T. D. A. Cockereli 

L. 0. Howard, 

Hekry Skuvner. 
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On motion, the report was ordered accepted and printed, 
and the committee continued for another year. 

The following papers were then read : 

Edith M. Patch and William C. Woods, Maine Agricultural 
Experiment Station: A Study in Antennal Variation, Road 
In' title. 

Alex. D. MacGillivray, University of Illinois; Pro pharynx 
and Uypopharynx. 

The -pharynx after entering the occipital foramen makes a ilisiinel 
bond toward the mouth. In the region of the clypeus, it divides trans- 
versely. one-half passes to the clypeo-labral side, the other half to the 
labial side of the mouth, while folds extend along each lateral margin 
and unite with the mandibles and maxillte. The iiiune of propliarynx 
is proi>osed for the portion lying adjacent to the clypeo-kal)ral part of 
the mouth and hypopharynx is used for the ]x>rtioii lining tht‘ labia! 
p()rti(jn. The pro[)harynx consists of three [Xirts: frontal IoIk’, epipliar- 
ynx, and fulcrum. The frontal lobe is usually wanting in siu'king 
insects, the c]3ipharynx is modified into a tongue or i)ior(‘ing organ and 
the fulemm into a cniticular sup]X)rting plate. In the mnsi'ids the 
epipharynx and fulcrum arc located outside of the mouth, the jiroximal 
end of the fulcrum is attached to the distal margin of Llie labnim. The 
hy]X)]jharynx also consists of there parts; lingma, suixrlingua. and 
yiharyngeal scleritcs. 

F. L. Washburn, State Entomologist, Minnesota: A few 
Experiments in Photographing Living Insects. 

Thomas J. Ileadlee, New Jersey Agricultural Experiment 
Station: Some Facts Regarding the Influence of Temperature 
and Moisture changes on the Rate of Insect Metabolism. 

While cx^nnccted with the Kansas State Hxyieriment Siation at 
Manhattan, the writer found by subjection of different groujis of the 
S<)uthem Grain Louse {Toxoptera graminum Rodani) to various constant 
t(myx>ratures under constant atmospheric moisture conditions and other 
groups to various constant percentages of relative humidity under 
constant temperature conditions: (1) that the rate of increase in 
mcta!x)lism for each U)°F. increase in temperature, starting at 5S®F., 
decreases as the optimum temperature is approached, and that while 
the metabolism of degeneration becomes more rapid after the oyitimum 
jjassed the rate of growth is retarded; (2) that a variation of from (iO 
to (>2% in atmospheric moisture does not effect the rate of metabolism 
when the creatures have an abundant supply of saicculent food. 

Similar tests of the effect of temperature on the rate of metubidism 
’n Lysipklebus tritici Ashm, and of the effect of temperature and mois- 
ture on the rate of metabolism of the Chinch Bug (Blissus leucopierus 
infected and uninfected by the chinch-bug fungus (Sporotrichum 
iobuliferum Speg.) gave similar results. 
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J . T. Abbott, Washington University: The Strigil in Corixh 
(ice amt its Probable Fnnclion. Read by Title. ’ 

lidiia Mosher, Uiiiversity of Illinois: The Anatomy of Some 
Lcpidopleroiis Piipce. f Presented l)y Mr. Alvah Peterson). 

l'i;^iirc;s ol pupa* of thnv spreies were shown and described. Stben- 
Ihiile, Aniti l>s iir^yrospilii, and fA'mantria lencostignuL Fi^^nres of 
tile jMipal case', of (>ach of tlu sc species were shown, also hpaires of tliL- 
pupa*, with the i uses dissected away so as lo show the ]jarts underncatli 
(_'onsid(‘ral)h‘ dinicnlly has Ixx'ii mcounts'rcd in honiolo^nzin^ the ])upal 
structures from tlx- c'Xtrrnal a])peanince ])arl icularly in the ease of ihi* 
fixed ]);^rt^ -if tfu* lu'ad ami the ap] >endaj.;es of tlu* head and* thorax. 
Tile ley l aso.'' wr|-(' -hown lo he a fn o.ueiU source of error. Instead of 
sluiwiuy cxtiiTially only IIk* ca-cs for tla* liljia' and tarsi, as Seudder 
ciaiin.- i- the ca.se in ilic hiuicriliis, certain fonns show the femur eases 
and ciilu-r the whole or part of the coxal cas(.*s in certain ])airs of leys, 
Wdiat Packard call.^ the t)ara<i\]n’ai ])i(‘ces. were shown in lliese I'omis 

10 contain fnncdonli'ss ;iiandih]('s which had tht'ir distal margins 
lotjihcd in the case of I.\ni<iutria . 

'riiis detailed an;itomi<'a] study is to he made the basis for a jjIiv- 
loyc'iiclic and t.axoiioniic arranyi'iiicnl ol ilie Li'pidoptern based on an 
examination of iIk' characters of th,c [mpte, 

Charles K. Hrani, Ohio Slate University: Some Anatomical 
St miles of Slonioxvs ealeitrans Lin. (Introduced by Professor 
Ilt'rbcri O.sbornf. Printed in ])art in December Annals. Part 

11 will afipear in June Annals. 

.V. M. Pdsing. Ohio Slate University: Observations on the 
I\>od o I Spiders, dntrod need by Professor Herbert Osborn) 

Spidcis arc known tn iced u]>on insects but cx:icl recunls of kind 
an(\ (.juaiuny of tm,(\ tuv particular sp-eeies ar<' very meayer. Extended 
ci])-er\'ation>, and reeords were made diiriny ;,he summer and fall of P.d'J 
and dala irom .-'Oiue ol tiiese an* ]Tes('nied. As an exam])le of the 
rc('(»rd.^ yi\cfi, yrase/x ^ppe-rs eonsi.it ute<I oPS of the* food of .Ifiranda 
auraniia. op\ of the lood of uavia and 'I'T f of the f«.)od ot 

Aranca irifaUntn dnriny the itcrio{i under observation. 

Herbert Osborn, Ohio Stale University: Observations on 
Insei'ts of a F.ake Betieh. 

1 he Insect fauna of the (.'edar Point Beach of Lake Erie is discussed 
with n'k'U'iice lo its dcriv:iTinn :ind adaptation for the condition. 
|)U‘Si'nted. ^ Idle insect (Irili, the iniyrant and the resident members of 
lite assoeiation are s('i)araled and records of spenes in each group given. 

(. //. I yIer-Toivnsend, Government Entomologist of Peru: 
1 he Specics-Siafus and the Spccics-Concept. Read by Title. 

C. U. 2 yler-Toivnsend, Government Entomologist of Peru: 
A SriV Applieaiwn o) Tnxanomic Principles. Read by Title. 
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A smoker was held in a grill room of the Hotel Euclid after 
•Ju' annual public address, by a number of the entomologists in 
anendance at the meetings. 

The annual public address of the Society was given on 
W'cdiiesday evening, January 1st in the Auditorium of the 
Normal School by Dr. Philip P. Calvert, University of Penn- 
wKania. - 

The following exhibits were shown : 

K. D. Glasgow, University of Illinois— Api^aratus for orienting 
ni sects under the microscope. 

F. E. Lutz, American Museum Natural History.- Professor T. H, 
Morgan's mutants of Drosophila ampelophila. 

Herbert Osboni, Ohio State University. — Some exam])les of Gi(‘a- 
difho, especially the Ohio species of tlic genus Cicada. 

.\. L. Partridge, University of Illinois. — Pupal wings of Attacus 
u'cropia. 

\'ietor E. Shelf ord, University of Chicago.— ExixTimontal modifica- 
iinti of the colors and color patterns of Cicindv.la. 

Alex. D. MacGillivray, University of Illinois. — The |)r(jpharynx and 
h\'popharynx of a cockroach, a locaist, and a hornet. 

F. L. Washburn, State Entomologist of Minnesota.— Snap shots of 
'i\ing insects in the field. 

Anna H. Morgan, Mt. Holyoke College. - Drawings of the eggs of 
Ma y -dies. 

On motion, the Society adjourned to meet in one year with 
tlie .American Association for the Advancement of Science at 
Atlanta, Georgia. 

Alex. D. MacGillivray, 
Secretary. 







